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Wklv sdshu h{dplqhv zkhwkhu prqhwdu| srolf| uhvsrqvlelolwlhv dowhu wkh fhqwudo
edqn*v uroh dv d edqn vxshuylvru1 Wkh dqdo|vlv irfxvhv rq wkh X1V1/ zkhuh wkh IHG
vkduhv vxshuylvru| gxwlhv zlwk wzr rwkhu ihghudo djhqflhv/ wkh RFF dqg wkh IGLF1
Dprqj wkhvh wkuhh lqvwlwxwlrqv/ wkh IHG lv wkh rqo| rqh uhvsrqvleoh iru prqhwdu|
srolf|1 Khqfh/ xvlqj edqnv vxshuylvhg e| wkh IGLF dqg wkh RFF dv d frqwuro
jurxs/ wkh IHG*v vxshuylvru| ehkdylru lv frpsduhg zlwk wkh ehkdylru ri wkh rwkhu
wzr djhqflhv1 Wkh frpsdulvrq lv pdgh xvlqj d qhz sdqho gdwdvhw wkdw lqfoxghv
doo lqvxuhg frpphufldo dqg vdylqjv edqnv lq wkh X1V1 dqg doo irupdo uhjxodwru|
dfwlrqv lvvxhg djdlqvw wkhvh lqvwlwxwlrqv gxulqj wkh shulrg 4<<3=L0 4<<;=LY1 Wkh
uhvxowv vxjjhvw wkdw wkh IHG*v prqhwdu| srolf| uhvsrqvlelolwlhv gr dowhu lwv edqn
vxshuylvru| ehkdylru= lqglfdwruv ri prqhwdu| srolf| d￿hfw wkh vxshuylvru| dfwlrqv
ri wkh IHG/ exw gr qrw d￿hfw wkh dfwlrqv ri wkh rwkhu wzr djhqflhv1 Pruhryhu/
wkh vfhqdulr lq zklfk wkh IHG xvhv edqn vxshuylvlrq wr uhlqirufh wkh remhfwlyhv ri
prqhwdu| srolf| lv uhmhfwhg1
Nh|zrugv= Fhqwudo Edqnlqj> Edqn Vxshuylvlrq> Prqhwdu| Srolf|
MHO fodvvl￿fdwlrq= H85> H8;> J54> J5;
￿L dp judwhixo wr Mrh Shhn iru ydoxdeoh vxjjhvwlrqv dqg frpphqwv/ dqg wkh Ihghudo Uhvhuyh Edqn ri
Ervwrq iru surylglqj ph wkh phdqv dqg vxssruw wr frqvwuxfw p| gdwdvhw1 L zrxog dovr olnh wr wkdqn Shwhu
Jrwwvfkdon/ Shwhu Luhodqg/ Idelr Vfkldqwduhool/ dqg vhplqdu sduwlflsdqwv dw Ervwrq Froohjh iru khosixo
frpphqwv1 Frqwdfw lqirupdwlrq= FhqwHU dqg Ghsduwphqw ri Hfrqrplfv/ Wloexuj Xqlyhuvlw|/ 8333 OH
Wloexuj/ Wkh Qhwkhuodqgv1 H0pdlo= lrdqqlgrCnxe1qo14 Lqwurgxfwlrq
Lq prvw frxqwulhv/ wkh fhqwudo edqn shuirupv dq lpsruwdqw uroh lq wkh pdqdjhphqw ri
wkh ￿qdqfldo v|vwhp1 Krzhyhu/ vlqfh wkh pdlq wdvn ri wkh fhqwudo edqn lv wr suhvhuyh wkh
ydoxh ri wkh fxuuhqf|/ wkh dvvljqphqw ri rwkhu ￿rswlrqdo wdvnv￿/ vxfk dv edqn vxshuylvlrq/
kdv ehhq dw wkh fhqwhu ri d srolf| ghedwh1 Iru lqvwdqfh/ srolf|pdnhuv lq Mdsdq uhfhqwo|
uhpryhg wkhlu fhqwudo edqn iurp lwv uroh lq edqn vxshuylvlrq1 Wkh Edqn ri Hqjodqg orvw
lwv vxshuylvru| gxwlhv lq 4<<:/ zkloh dw wkh prphqw/ wkh Hxurshdq Fhqwudo Edqn kdv qr
vxfk uroh1 Lq wkh X1V1/ zkhuh wkh Ihghudo Uhvhuyh +IHG, kdv rqo| sduwldo uhvsrqvlelolw|
iru wkh vxshuylvlrq ri edqnv/ lq 4<<7 wkhuh zdv d sursrvdo wr wkh Frqjuhvv wr frqvrolgdwh
doo vxshuylvru| gxwlhv xqghu d qhz vlqjoh ihghudo uhjxodwru/ vhsdudwh iurp wkh IHG1
Lq vslwh ri lwv lpsruwdqfh/ wklv wrslf kdv qrw |hw uhfhlyhg vx!flhqw wuhdwphqw lq
wkh hfrqrplfv olwhudwxuh1 Rqo| d ihz uhfhqw sdshuv kdyh lqyhvwljdwhg wkh srvlwlyh dqg
qhjdwlyh dvshfwv ri d frpelqhg uhjlph14 Jlyhq wkdw d vrxqg wkhruhwlfdo dqdo|vlv lv vwloo
rq wkh uhvhdufk djhqgd/ wkhvh vwxglhv duh pdlqo| hpslulfdo/ wu|lqj wr hvwdeolvk zkhwkhu
wkh fhqwudo edqn*v vxshuylvru| gxwlhv d￿hfw prqhwdu| srolf| dqg ylfh yhuvd1
Prvw ri wkhvh vwxglhv surylgh rqo| lqgluhfw hylghqfh ri vxfk furvv0h￿hfwv1 Iru h{dp0
soh/ Khoohu +4<<4,/ Jrrgkduw dqg Vkrhqpdnhu +4<<5,/ dqg Gl Qrld dqg Gl Jlrujlr +4<<<,
frpsduh wkh lq dwlrq udwhv dfklhyhg e| fhqwudo edqnv zlwk dqg zlwkrxw edqn vxshuylvru|
gxwlhv1 Wkh| ￿qg wkdw frxqwulhv zlwk fhqwudo edqnv wkdw kdyh vxshuylvru| uhvsrqvlelolwlhv
h{shulhqfh kljkhu lq dwlrq udwhv/ dqg lqwhusuhw wklv dv hylghqfh vxssruwlqj wkh ￿frq lfw
ri lqwhuhvw￿ k|srwkhvlv1 Krzhyhu/ kljkhu lq dwlrq udwhv xqghu d frpelqhg uhjlph duh qrw
qhfhvvdulo| wkh uhvxow ri wkh fhqwudo edqn ehlqj glvwudfwhg e| vxshuylvru| frqvlghudwlrqv1
Lq dgglwlrq/ furvv0frxqwu| frpsdulvrqv duh qdwxudoo| lpsdluhg e| gl￿huhqfhv dfurvv frxq0
wulhv lq wkh vwuxfwxuh ri wkhlu ￿qdqfldo v|vwhpv dv zhoo dv gl￿huhqfhv lq wkh wlplqj dqg
pdjqlwxgh ri wkhlu exvlqhvv f|fohv1 Wkh vdph frqfhuqv dsso| iru furvv0frxqwu| frpsdu0
lvrqv ri edqn idloxuh udwhv xqghu wkh wzr dowhuqdwlyh uhjlphv +Jrrgkduw dqg Vkrhqpdnhu/
4Vhh/ iru h{dpsoh/ Gl Qrld dqg Gl Jlrujlr +4<<<,/ Jrrgkduw dqg Vkrhqpdnhu +4<<5 dqg 4<<8,/ Khoohu
+4<<4,/ Kdxeulfk +4<<9,/ Shhn/ Urvhqjuhq dqg Wrrwhoo +4<<<,/ dqg Wx|d dqg ]dpdoord +4<<7,1
44<<5 dqg 4<<8,1
Wkh vwxg| e| Shhn/ Urvhqjuhq dqg Wrrwhoo +4<<<, wdnhv d gl￿huhqw dssurdfk1 Xv0
lqj frq￿ghqwldo edqn udwlqj gdwd iru wkh X1V1/ wkh dxwkruv ￿qg wkdw lqirupdwlrq re0
wdlqhg iurp edqn vxshuylvlrq khosv wkh fhqwudo edqn wr frqgxfw prqhwdu| srolf| pruh
h￿hfwlyho|1 Wklv ￿qglqj surylghv dq lpsruwdqw uhdvrq zk| prqhwdu| dqg vxshuylvru|
ixqfwlrqv vkrxog qrw eh vhsdudwhg1 Pruhryhu/ vlqfh wkhlu dqdo|vlv lv olplwhg wr wkh X1V1
hfrqrp|/ lw lv qrw vxemhfw wr wkh vdph sureohpv ri suhylrxv furvv0frxqwu| vwxglhv1
Uhwxuqlqj wr wkh ghedwh derxw zkhwkhu wkh fhqwudo edqn vkrxog uhwdlq lwv edqn vx0
shuylvru| gxwlhv/ qr dqvzhu vkrxog eh jlyhq ehiruh h{dplqlqj wkh h￿hfw ri prqhwdu|
srolf| rq edqn vxshuylvlrq1 Hyhq li vxshuylvru| lqirupdwlrq lpsuryhv wkh shuirupdqfh
ri prqhwdu| srolf|/ lw lv qrw fohdu wkdw wkh fhqwudo edqn vkrxog uhwdlq lwv vxshuylvru|
gxwlhv li wkhvh gxwlhv kdup lwv uroh dv d edqn vxshuylvru1 Iru h{dpsoh/ Jrrgkduw dqg
Vkrhqpdnhu +4<<5, dujxh wkdw wkh f|folfdo h￿hfwv ri uhjxodwru| dqg prqhwdu| srolf| duh
xvxdoo| lq frq lfw1 Prqhwdu| srolf| lv nqrzq wr eh frxqwhuf|folfdo/ zkloh wkh h￿hfwv ri
vxshuylvlrq duh xvxdoo| surf|folfdo +r￿vhwwlqj/ wr vrph h{whqw/ wkh remhfwlyhv ri prqhwdu|
srolf|,15 Wkxv/ wkh suhvvxuhv dulvlqj iurp wklv frq lfw pd| fdxvh uhjxodwruv wr uhod{ wkhlu
vxshuylvlrq zkhq prqhwdu| srolf| lv h{sdqvlrqdu|1
Wklv sdshu h{dplqhv zkhwkhu dqg krz prqhwdu| srolf| gxwlhv d￿hfw wkh fhqwudo
edqn*v uroh lq edqn vxshuylvlrq1 Wr dgguhvv wklv txhvwlrq/ wklv vwxg| h{sorlwv wkh vhj0
phqwhg vwuxfwxuh ri wkh X1V1 edqn uhjxodwru| dqg vxshuylvru| v|vwhp1 Vshfl￿fdoo|/ doo
lqvxuhg frpphufldo dqg vdylqjv edqnv lq wkh X1V1 kdyh rqh ri wkh iroorzlqj djhqflhv dv
wkhlu sulpdu| ihghudo uhjxodwru= wkh Ihghudo Ghsrvlw Lqvxudqfh Frusrudwlrq +IGLF,/ wkh
R!fh ri wkh Frpswuroohu ri wkh Fxuuhqf| +RFF,/ ru wkh Ihghudo Uhvhuyh V|vwhp +IHG,1
Zkloh wkh IHG*v sulpdu| uhvsrqvlelolw| lv wr frqgxfw prqhwdu| srolf|/ wkh rwkhu wzr
djhqflhv kdyh qr vxfk gxw|1 Khqfh/ xvlqj wkh IGLF dqg wkh RFF dv d frqwuro jurxs/ wkh
vxshuylvru| ehkdylru ri wkh IHG lv frpsduhg zlwk wkh ehkdylru ri wkh rwkhu wzr djhq0
5Iru h{dpsoh/ wkh vorz uhfryhu| iurp wkh 4<<3 X1V1 uhfhvvlrq zdv dwwulexwhg e| pdq| uhvhdufkhuv
wr d gudpdwlf ghfuhdvh lq wkh vxsso| ri edqn ordqv fdxvhg e| lqfuhdvhg fdslwdo uhtxluhphqwv dqg pruh
vwulqjhqw uhjxodwru| sudfwlfhv +vhh Ehuqdqnh dqg Orzq/ 4<<4> Ehujhu dqg Xghoo/ 4<<7> Ehujhu/ Ndvk|ds
dqg Vfdolvh/ 4<<8> Kdqfrfn/ Odlqj dqg Zlofr{/ 4<<8> dqg Shhn dqg Urvhqjuhq/ 4<<8d,1
5flhv1 Wkh dqdo|vlv irfxvhv rq d sduwlfxodu dvshfw ri edqn vxshuylvlrq= wkh lpsrvlwlrq ri
irupdo uhjxodwru| dfwlrqv +l1h1/ fhdvh dqg ghvlvw rughuv dqg zulwwhq djuhhphqwv, djdlqvw
edqnv lq ￿qdqfldo glvwuhvv1 Wklv lv dq lpsruwdqw dvshfw ri edqn vxshuylvlrq iru zklfk
gdwd fdq eh frqvwuxfwhg xvlqj sxeolfo| dydlodeoh lqirupdwlrq1
Lq rughu wr shuirup wklv frpsdulvrq/ d xqltxh dqg ulfk gdwdvhw lv fuhdwhg1 Lqirupdwlrq
froohfwhg iurp wkh irupdo dfwlrq grfxphqwv lv frpelqhg zlwk edqn0ohyho lqglfdwruv ri
￿qdqfldo shuirupdqfh +frqvwuxfwhg xvlqj wkh Fdoo Uhsruw Gdwd, dqg lqglfdwruv ri wkh
djjuhjdwh dqg uhjlrqdo hfrqrp|1 Wkh uhvxowlqj xqedodqfhg sdqho lqfoxghv wkh ￿xqlyhuvh￿=
doo X1V1 lqvxuhg frpphufldo dqg vdylqjv edqnv dqg doo irupdo dfwlrqv lvvxhg djdlqvw
wkhvh w|shv ri lqvwlwxwlrqv gxulqj wkh shulrg 4<<3=L04<<;=LY1 Gdwd dydlodelolw| glfwdwhv
wkh vdpsoh*v vwduwlqj srlqw1 Lq sduwlfxodu/ irupdo dfwlrqv +d fuxfldo lqjuhglhqw iru wkh
dqdo|vlv, kdyh ehhq glvforvhg rqo| vlqfh odwh 4<;<1
Wkh hvwlpdwlrq uhvxowv vxjjhvw wkdw wkh IHG*v prqhwdu| srolf| uhvsrqvlelolwlhv gr
dowhu lwv edqn vxshuylvru| ehkdylru1 Lq sduwlfxodu/ lqglfdwruv ri prqhwdu| srolf| d￿hfw
wkh vxshuylvru| dfwlrqv ri wkh IHG exw gr qrw d￿hfw wkh dfwlrqv ri wkh IGLF dqg wkh
RFF1 Vlqfh lqglfdwruv ri prqhwdu| srolf| pdwwhu rqo| iru wkh IHG/ lw lv xqolnho| wkdw
wkh| vlpso| fdswxuh wkh h￿hfw ri wkh exvlqhvv f|foh rq edqn vxshuylvlrq1 Li wkdw zhuh
wkh fdvh/ wkh| zrxog pdwwhu iru doo wkuhh vxshuylvruv dqg qrw mxvw iru wkh IHG1 Krzhyhu/
wkh vfhqdulr h{suhvvhg e| Jrrgkduw dqg Vkrhqpdnhu +4<<5,/ lq zklfk wkh IHG xvhv
lwv uroh lq edqn vxshuylvlrq wr uhlqirufh ru surwhfw wkh remhfwlyhv ri prqhwdu| srolf|/ lv
uhmhfwhg1 Lq idfw/ zkhq wkh ihghudo ixqgv udwh lqfuhdvhv/ wkh IHG ehfrphv ohvv vwulfw lq
edqn vxshuylvlrq1 Wklv lpsolhv wkdw wkh IHG wulhv wr plwljdwh wkh wd{0h￿hfw ri kljkhu
lqwhuhvw udwhv rq edqnv e| jrlqj hdvlhu rq uhjxodwru| lqwhuyhqwlrq1
Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq wzr uhylhzv wkh pdlq dujxphqwv ghyhorshg
lq wkh olwhudwxuh iru dqg djdlqvw wkh vhsdudwlrq ri wkh prqhwdu| dqg vxshuylvru| ixqfwlrqv1
Ghvfulswlrq dqg hydoxdwlrq ri h{lvwlqj hpslulfdo ￿qglqjv duh dovr surylghg1 Vhfwlrq wkuhh
ghvfulehv lq ghwdlo wkh phwkrgrorj| dqg gdwd xvhg lq wklv vwxg|/ zkloh vhfwlrq irxu
ghvfulehv dqg hydoxdwhv wkh hvwlpdwlrq uhvxowv1 Frqfoxvlrqv iroorz lq vhfwlrq ￿yh1
65 Wkhruhwlfdo Dujxphqwv dqg Hpslulfdo Hylghqfh
514 Dujxphqwv Djdlqvw Vhsdudwlrq
Wkh pdmru dujxphqw iru frpelqlqj wkh prqhwdu| dqg vxshuylvru| ixqfwlrqv lv olqnhg wr
wkh fhqwudo edqn*v frqfhuq iru wkh ￿v|vwhplf vwdelolw|￿ ri wkh ￿qdqfldo v|vwhp +Jrrgkduw
dqg Vkrhqpdnhu/ 4<<5 dqg 4<<8,1 Glvfxvvlrqv irfxv rq zkhq lw lv frqvlghuhg dssursuldwh
iru wkh fhqwudo edqn wr surylgh ohqghu0ri0odvw0uhvruw +OROU, idflolwlhv/ dqg zkhwkhu d
OROU uroh vkrxog eh dffrpsdqlhg e| vxshuylvru| gxwlhv wr uhgxfh prudo kd}dug1
Rq wkh jurxqgv ri prudo kd}dug/ lw lv dssursuldwh wr surylgh OROU idflolwlhv zkhq
d edqn lv looltxlg/ exw qrw lqvroyhqw +h1j1/ Edjhkrw/ 4;:6> Kxpskuh|/ 4<:8,1 Khqfh/
li wkh fhqwudo edqn vxshuylvhv dq lqvwlwxwlrq/ lw pd| nqrz pruh suhflvho| zkhwkhu dq
lqvwlwxwlrq dvnlqj iru fuhglw iurp wkh OROU lv lqvroyhqw ru mxvw looltxlg1 Pruhryhu/ wkh
plfur0lqirupdwlrq rewdlqhg iurp vxshuylvlrq lv sduwlfxoduo| xvhixo gxulqj ￿qdqfldo fulvhv/
zkhq rqo| gluhfw vxshuylvlrq fdq gholyhu wkh hvvhqwldo lqirupdwlrq lq wlph16 Jrrgkduw dqg
Vkrhqpdnhu +4<<5,/ xvlqj d furvv0frxqwu| plfur0gdwdedvh/ irxqg wkdw frxqwulhv zkhuh
fhqwudo edqnv duh lqyroyhg lq vxshuylvlrq kdyh vljql￿fdqwo| ihzhu edqn idloxuhv1
Dv wkh| srlqwhg rxw/ wklv ￿qglqj hqwdlov qr zhoiduh lpsolfdwlrqv= lw lv qrw fohdu zkhwkhu
wkh frvw ri d edqn idloxuh frpshqvdwhv iru wkh h!flhqf| orvv lq uhvrxufh doorfdwlrq dqg
rwkhu frvwv olqnhg wr wkh edlo rxw1 Jrrgkduw dqg Vkrhqpdnhu +4<<8, zhqw rq wr h{dplqh
wkh phwkrg dgrswhg wr ghdo zlwk idlolqj edqnv dqg wkh uhvxowlqj fkrlfh ri ixqglqj1 Wkh|
grfxphqwhg qr vljql￿fdqw gl￿huhqfh ehwzhhq wkh frpelqhg dqg vhsdudwhg uhjlphv iru
wkh phwkrg ri ghdolqj zlwk d idlolqj edqn1 \hw/ frpsdulvrqv dprqj edqnv ri gl￿huhqw
frxqwulhv duh lqhylwdeo|  dzhg gxh wr gl￿huhqfhv lq ohjdo dqg dffrxqwlqj surfhgxuhv/ dv
zhoo dv gl￿huhqfhv lq wkh wlplqj dqg pdjqlwxgh ri wkh exvlqhvv f|foh1
Dqrwkhu ixqgdphqwdo dujxphqw vxssruwlqj d xql￿hg djhqf| uhjlph lv wkh surwhfwlrq
ri wkh sd|phqwv v|vwhp1 Lq qhw vhwwohphqw v|vwhpv/ sduwlflsdqwv vhqg sd|phqw lqvwuxf0
6Wkh vshhg dqg wkh ghjuhh zlwk zklfk wkh frqglwlrq ri d ￿qdqfldo lqvwlwxwlrq ghwhulrudwhv lv vljqli0
lfdqwo| kljkhu gxulqj shulrgv ri ￿qdqfldo lqvwdelolw|1 Pruhryhu/ lw lv lq ￿edg￿ wlphv wkdw lqvwlwxwlrqv
kdyh wkh vwurqjhvw lqfhqwlyhv wr ￿frrn￿ wkhlu errnv dqg klgh wkhlu wuxh frqglwlrq1
7wlrqv ryhu d shulrg ri wlph/ zlwk wkh vhwwohphqwv rffxuulqj rqo| dw wkh hqg ri wklv shulrg1
Dv ￿qdqfldo lqvwlwxwlrqv h{whqg fuhglw wr hdfk rwkhu/ wkh| h{srvh wkhpvhoyhv wr vljql￿fdqw
fuhglw ulvn1 Li rqh ru pruh ri wkhp idlo wr vhwwoh wkhlu ghelw srvlwlrqv/ wkh qrq0ghidxowlqj
phpehuv kdyh wr fryhu wkh vkruwidoo edvhg rq vrph nlqg ri orvv0vkdulqj djuhhphqw +srvvl0
eo| edfnhg e| froodwhudo srvwhg dw wkh fohdulqj krxvh,1 Wklv pd| zhdnhq vljql￿fdqwo| wkh
qrq0ghidxowlqj phpehuv17 Lq wkdw fdvh/ wkh fhqwudo edqn dv d OROU pd| ihho frpshoohg
wr vxssruw wkh idlolqj sduwlflsdqwv wr dyrlg v|vwhplf ￿nqrfn0rq￿ h￿hfwv +Jrrgkduw dqg
Vkrhqpdnhu/ 4<<5,1 Khqfh/ wkh fhqwudo edqn dvvxphv sduw ri wkh oltxlglw| ulvn ri wkh
vhwwohphqw dqg ehfrphv h￿hfwlyho| dq ￿lpsolflw jxdudqwru￿ ri wkh v|vwhp1
Ghvslwh wkh jurzlqj fkruxv ri dfdghplfv ghsorulqj vxfk uhvfxhv rq jurxqgv ri prudo
kd}dug8/ wkhuh lv qr hylghqfh wkdw dxwkrulwlhv duh ehfrplqj pruh zloolqj wr dffhsw edqn
idloxuhv +h1j1/ uhfhqw hyhqwv lq Mdsdq,1 Wkhuhiruh/ wr wkh h{whqw wkdw wkh fhqwudo edqn
frqwlqxhv wr rshudwh wkh sd|phqwv v|vwhp dqg dfw dv d OROU/ lw lv olnho| wkdw lw zloo
zdqw wr pdlqwdlq vrph uhjxodwru| dqg vxshuylvru| ixqfwlrqv lq rughu wr olplw vxfk ulvnv1
D uhfhqw sdshu e| Shhn/ Urvhqjuhq dqg Wrrwhoo +4<<<, wdnhv d gl￿huhqw dssurdfk1
Wkh| dujxh wkdw lqirupdwlrq rewdlqhg iurp edqn vxshuylvlrq frxog lpsuryh wkh dffxudf|
ri hfrqrplf iruhfdvwlqj/ dqg wkxv khos wkh fhqwudo edqn wr frqgxfw prqhwdu| srolf| pruh
h￿hfwlyho|1 Iru h{dpsoh/ sureohpv lq wkh edqnlqj vhfwru pd| vhuyh dv dq hduo| lqglfdwru
ri ghwhulrudwlqj pdfurhfrqrplf frqglwlrqv1 Lq dgglwlrq/ vxshuylvru| lqirupdwlrq frxog
surylgh dgydqfh qrwlfh ri fkdqjhv lq edqn ohqglqj ehkdylru19 Xvlqj frq￿ghqwldo plfur0
gdwd iru wkh X1V1/ wkh| irxqg wkdw vxshuylvru| lqirupdwlrq +edvhg rq FDPHO udwlqjv,
fdq dqg grhv khos wkh IHG wr frqgxfw prqhwdu| srolf|1
Zkloh wklv hylghqfh vkrzv wkdw wkh prqhwdu| dxwkrulw| vkrxog kdyh dffhvv wr vxshuyl0
vru| lqirupdwlrq/ lw grhv qrw hvwdeolvk wkdw wkh IHG vkrxog eh wkh vxshuylvru1 Wkh IHG
frxog vlpso| uhtxhvw FDPHO udwlqjv iurp wkh djhqf| grlqj wkh vxshuylvlrq1 Krzhyhu/
Shhn/ Urvhqjuhq dqg Wrrwhoo +4<<<, dujxh wkdw h￿hfwlyh xvh ri wklv lqirupdwlrq pd| eh
7Wkh| pd| eh deoh wr vhwwoh dw wkh hqg ri d jlyhq f|foh dqg xqdeoh wr rshq iru exvlqhvv wkh qh{w gd|1
8Vhh/ iru h{dpsoh/ Ehqvwrq hw do1 +4<;9,/ Ndqh +4<<5,/ dqg Zklwh +4<;7,1
9Wklv dujxphqw dvvxphv wkdw wkh ￿ohqglqj fkdqqho￿ ri prqhwdu| srolf| lv rshudwlyh +vhh/ iru h{dpsoh/
Ehuqdqnh dqg Jhuwohu/ 4<<8> Kxeedug/ 4<<8e> dqg Ndvk|ds/ Vwhlq dqg Zlofr{/ 4<<6,1
8yhu| gl!fxow lq sudfwlfh1 Lq sduwlfxodu/ wkh dvvhvvphqw ri d edqn*v khdowk dqg wkh lqiru0
pdwlrq xvhg pd| ghshqg rq wkh remhfwlyh ixqfwlrq ri wkh djhqf| grlqj wkh vxshuylvlrq1
Gl￿huhqfhv lq remhfwlyhv frxog ohdg wr wkh froohfwlrq dqg hpskdvlv ri gl￿huhqw lqirupd0
wlrq1 Lw pd| dovr d￿hfw wkh zd| FDPHO udwlqjv duh dvvljqhg1 Iru h{dpsoh/ gxulqj wkh
Wklug0Zruog ghew fulvlv/ vrph edqnv wkdw zhuh shufhlyhg dv ￿wrr elj wr idlo￿ pd| kdyh
uhfhlyhg ehwwhu FDPHO udwlqjv wkdq wkhlu wuxh frqglwlrq zduudqwhg1 Wkxv/ lq rughu wr
h￿hfwlyho| xvh wkh edqn vxshuylvru| lqirupdwlrq/ wkh IHG vkrxog qrw rqo| nqrz wkh
djjuhjdwh udwlqjv/ exw zkhwkhu dqg iru zklfk lqvwlwxwlrqv iruehdudqfh lv rffxuulqj1 Wkh
odwwhu lpsolhv d gluhfw vxshuylvru| uroh iru wkh fhqwudo edqn1
515 Dujxphqwv iru Vhsdudwlrq
Wkh prvw frpprq dujxphqw iru vhsdudwlqj prqhwdu| srolf| uhvsrqvlelolwlhv iurp wkh
edqn vxshuylvru| uhvsrqvlelolwlhv lv wkdw wkh frpelqdwlrq ri ixqfwlrqv pd| ohdg wr d
￿frq lfw ri lqwhuhvw￿1 Jrrgkduw dqg Vfkrhqpdnhu +4<<5 dqg 4<<8, dujxh wkdw d ￿frq lfw
ri lqwhuhvw￿ pd| hphujh ehwzhhq wkh prqhwdu| dxwkrulw|/ wkdw ghvluhv kljkhu lqwhuhvw
udwhv +h1j1/ wr ￿jkw lq dwlrq ru wr pdlqwdlq dq h{fkdqjh udwh shj,/ dqg wkh vxshuylvru|
dxwkrulw|/ wkdw lv frqfhuqhg derxw wkh dgyhuvh h￿hfwv ri kljkhu lqwhuhvw udwhv rq wkh
vroyhqf| dqg sur￿wdelolw| ri wkh edqnlqj vhfwru1 Lq dgglwlrq/ wkh frpelqdwlrq ri ixqfwlrqv
pd| ohdg wr h{shfwdwlrqv rq wkh sduw ri wkh sulydwh vhfwru +zkhq vhwwlqj sulfhv, wkdw wkh
fhqwudo edqn*v prqhwdu| srolf| pd| eh d￿hfwhg e| ￿qdqfldo vwdelolw| frqvlghudwlrqv1
Xqiruwxqdwho|/ zlwk glvfxvvlrqv xvxdoo| lqwhuqdol}hg zlwklq wkh fhqwudo edqn/ lw lv yhu|
gl!fxow wr grfxphqw zkhwkhu ru wkh h{whqw wr zklfk lqwhuhvw udwhv zhuh lqghhg nhsw orzhu
wkdq wkh| zrxog kdyh ehhq rwkhuzlvh1 Krzhyhu/ wkhuh zhuh d qxpehu ri fdvhv zkhuh lw
zdv dujxhg wkdw lqwhuhvw udwhv zhuh khog grzq ehfdxvh ri frqfhuqv derxw wkh ￿qdqfldo
vhfwru1: Dffruglqj wr Ylwwdv +4<<5,/ gxulqj wkh 4<;3v dqg wkh ehjlqqlqj ri wkh 4<<3v/
X1V1 lqwhuhvw udwhv zhuh nhsw orz ehfdxvh ri wkh vhyhuh sureohpv ri wkh Vdylqjv dqg Ordq
:Wkh h￿hfw ri kljk lqwhuhvw udwhv rq wkh sur￿wdelolw| ri wkh edqnlqj v|vwhp ghshqgv rq krz orqj
lqwhuhvw udwhv duh khog kljk dqg rq wkh edodqfh vkhhw vwuxfwxuh ri wkh edqnlqj v|vwhp +l1h1/ wkh uhsulflqj
dqg pdwxulw| vwuxfwxuh ri wkh dvvhw dqg oldelolw| vlghv ri wkhlu edodqfh vkhhwv,1
9Dvvrfldwlrqv1; Ixuwkhupruh/ lw lv zlgho| eholhyhg wkdw lq 4<;5 Ihg Fkdlupdq Yrofnhu
zdv xqghu suhvvxuh wr dedqgrq wkh qrq0eruurzhg uhvhuyh vfkhph ehfdxvh ri wkh h￿hfwv
ri lqwhuhvw udwh yrodwlolw| xsrq wkh sureohpv zlwk ohvv ghyhorshg frxqwulhv +OGF, ghew
dqg wkh vroyhqf| ri pdmru X1V1 frpphufldo edqnv1
Wr hpslulfdoo| whvw wkh ￿frq lfw ri lqwhuhvw￿ k|srwkhvlv/ Khoohu +4<<4, dqg Jrrgkduw
dqg Vkrhqpdnhu +4<<5, frpsduhg wkh wudfn uhfrug ri fhqwudo edqnv zlwk dqg zlwkrxw
vxshuylvru| gxwlhv lq dfklhylqj wkh fhqwudo jrdo ri prqhwdu| srolf| +l1h1/ orz lq dwlrq
udwhv,1 Wkh| irxqg wkdw fhqwudo edqnv zlwkrxw vxshuylvru| uhvsrqvlelolwlhv kdyh d ehwwhu
lq dwlrq wudfn uhfrug1 Krzhyhu/ dv Khoohu +4<<4, srlqwhg rxw ￿lw pd| zhoo eh wkdw
lqghshqghqw fhqwudo edqnv duh ehwwhu lq dwwdlqlqj wkh jrdo ri sulfh vwdelolw| dqg wkdw
wkhvh lqghshqghqw edqnv gr qrw whqg wr kdyh vxshuylvru| uhvsrqvlelolwlhv￿1 Lw wxuqv
rxw wkdw hyhq diwhu frqwuroolqj iru fhqwudo edqn lqghshqghqfh/< fhqwudo edqnv zlwkrxw
vxshuylvru| gxwlhv dfklhyh orzhu lq dwlrq udwhv1 Qhyhuwkhohvv/ furvv0frxqwu| frpsdulvrqv
dw d pdfur ohyho duh lqhylwdeo|  dzhg gxh wr gl￿huhqfhv lq wkh plfur0vwuxfwxuh ri wkh
￿qdqfldo v|vwhpv dqg gl￿huhqfhv lq wkh wlplqj dqg pdjqlwxgh ri wkh exvlqhvv f|fohv1
D pruh jhqhudo srlqw pdgh e| Jrrgkduw dqg Vfkrhqpdnhu +4<<5, lv wkdw wkh f|folfdo
h￿hfwv ri plfur +uhjxodwru|, dqg pdfur +prqhwdu|, srolf| whqg wr eh lq frq lfw1 Pdfur0
prqhwdu| srolf| lv xvxdoo| frxqwhuf|folfdo/ zkloh wkh h￿hfwv ri uhjxodwlrq dqg vxshuylvlrq
whqg wr eh surf|folfdo1 Lq sduwlfxodu/ gxulqj shulrgv ri hfrqrplf vorzgrzq/ wkh ￿qdqfldo
frqglwlrq ri edqnv lv xvxdoo| ghwhulrudwlqj1 Lq wklv fdvh/ wkh edqn*v vxshuylvru vwhsv lq
dqg dssolhv suhvvxuh rq wkh lqvwlwxwlrq wr lpsuryh lwv frqglwlrq1 Krzhyhu/ wkh edqn*v
lpsohphqwdwlrq ri vxshuylvru| uhtxluhphqwv uhvxowv lq hyhq wljkwhu fuhglw gxulqj dq hfr0
qrplf uhfhvvlrq1 Iru lqvwdqfh/ irupdo lqwhuyhqwlrqv +h1j1/ wkh lvvxh ri irupdo dfwlrqv,
kdyh ehhq irxqg wr kdyh dq lpphgldwh qhjdwlyh lpsdfw rq qhz ohqglqj143 Iroorzlqj
wklv olqh ri dujxphqw/ rqh pljkw h{shfw wkh fhqwudo edqn wr xvh lwv vxshuylvru| uroh wr
frpsohphqw prqhwdu| srolf| +l1h1/ zkhq prqhwdu| srolf| lv h{sdqvlrqdu| wr eh ohvv vwulfw
;Wkhuh zdv d pdwxulw| plvpdwfk ehwzhhq orqj0whup ordqv dw ￿{hg udwhv dqg vkruw0whup oldelolwlhv1
<Xvlqj wkh lqgh{ ri fhqwudo edqn lqghshqghqfh ghulyhg e| Julool/ Pdvfldqgdur dqg Wdehoolql +4<<4,1
43Iru h{dpsoh/ Shhn dqg Urvhqjuhq +4<<8e, irxqg wkdw edqnv xqghu irupdo dfwlrqv ghfuhdvh qhz
ohqglqj e| 41<( shu txduwhu1
:lq vxshuylvlrq dqg ylfh yhuvd,1 Dv glvfxvvhg lq vhfwlrq ￿yh/ wklv k|srwkhvlv lv uhmhfwhg1
6 Wkh Hpslulfdo Dqdo|vlv
614 Phwkrgrorj|
Grhv wkh fhqwudo edqn*v uhvsrqvlelolw| iru prqhwdu| srolf| dowhu lwv ehkdylru dv d edqn vx0
shuylvruB Wklv txhvwlrq fdq eh dgguhvvhg e| wdnlqj dgydqwdjh ri wkh vhjphqwhg vwuxfwxuh
ri wkh X1V1 edqn uhjxodwru| dqg vxshuylvru| v|vwhp1 Vshfl￿fdoo|/ doo lqvxuhg frpphufldo
dqg vdylqjv edqnv lq wkh X1V1 duh sulpdulo| vxshuylvhg e| rqh ri wkh iroorzlqj ihghudo
djhqflhv= wkh Ihghudo Ghsrvlw Lqvxudqfh Frusrudwlrq +IGLF,/ wkh R!fh ri wkh Frps0
wuroohu ri wkh Fxuuhqf| +RFF,/ ru wkh Ihghudo Uhvhuyh V|vwhp +IHG,1 Lq sduwlfxodu/
qdwlrqdo edqnv duh vxshuylvhg e| wkh RFF/ zkloh vwdwh edqnv duh vxshuylvhg hlwkhu e|
wkh IGLF ru e| wkh IHG144 Krzhyhu/ dprqj wkh wkuhh djhqflhv/ wkh IHG lv wkh rqo| rqh
uhvsrqvleoh iru prqhwdu| srolf|1 Khqfh/ li prqhwdu| srolf| gxwlhv dowhu wkh IHG*v uroh dv
d edqn vxshuylvru/ wkh IHG*v vxshuylvru| dfwlrqv zrxog eh d￿hfwhg e| prqhwdu| srolf|
frqvlghudwlrqv/ zkloh wkh dfwlrqv ri wkh rwkhu wzr djhqflhv zrxog qrw eh1
Wkh dqdo|vlv irfxvhv rq d sduwlfxodu dvshfw ri edqn vxshuylvlrq zklfk lv sxeolfo|
glvforvhg= wkh lvvxdqfh ri irupdo dfwlrqv +IDv, djdlqvw ￿qdqfldoo| wurxeohg lqvwlwxwlrqv1
Zkhq dq lqvwlwxwlrq lv irxqg +xvxdoo| diwhu dq rq0vlwh h{dplqdwlrq, wr kdyh vhulrxv ￿0
qdqfldo sureohpv/ lwv vxshuylvru fdq lqwhuyhqh e| lpsrvlqj d ID wr irufh wkh lqvwlwxwlrq
wr fruuhfw wkh sureohpv145 Wklv w|sh ri lqwhuyhqwlrq lv edvhg rq wkh devroxwh dqg uhod0
wlyh khdowk ri wkh lqvwlwxwlrq1 Zkloh h{dplqhuv xvh vwdqgdugl}hg udwlrv wr hydoxdwh wkh
frqglwlrq ri d edqn/ wkh vdph udwlrv pd| ru pd| qrw wuljjhu lqwhuyhqwlrq/ ghshqglqj rq
wkh vl}h ri wkh edqn dqg wkh frqglwlrq ri lwv hfrqrplf hqylurqphqw1 Dv wkh hfrqrplf
hqylurqphqw +erwk qdwlrqdo dqg uhjlrqdo, ghwhulrudwhv/ d edqn idfhv d juhdwhu suredelolw|
44Wkh IHG vxshuylvhv vwdwh edqnv wkdw fkrrvh wr ehfrph phpehuv ri wkh IHG/ zkloh wkh IGLF lv
wkh sulpdu| vxshuylvru ri vwdwh qrqphpehu edqnv1
45Vlqfh IDv duh ohjdoo| hqirufhdeoh zlwk flylo prqhwdu| shqdowlhv iru qrqfrpsoldqfh/ wkh| duh ylhzhg
dv wkh prvw vhulrxv dfwlrqv dydlodeoh wr vxshuylvruv/ vkruw ri forvlqj wkh edqn1
;ri idloxuh/ vlqfh wkh khdowk ri lwv eruurzhuv dqg wkh ydoxh ri dq| froodwhudo vhfxulqj ordqv
ghwhulrudwh1 Edqn vl}h pd| dovr eh uhohydqw1 Lq wkh suhvhqfh ri dv|pphwulf lqirupdwlrq/
odujhu edqnv fdq devrue pruh ulvn/ vlqfh lw lv hdvlhu iru odujhu edqnv wr udlvh dgglwlrqdo
ixqgv li qhhghg1 Pruhryhu/ elj edqnv duh ehwwhu deoh wr glyhuvli| wkhlu ordq sruwirolrv1
Wkxv/ wkh suredelolw| ri jhwwlqj d ID lv prghohg dv=
￿oJKEt￿c| ’￿ ￿’8Eq
￿f￿c +4,
zkhuh 8E￿￿ lv dvvxphg wr eh wkh vwdqgdug qrupdo glvwulexwlrq1 t￿c| lv htxdo wr rqh li
wkh vxshuylvru lpsrvhg d ID rq edqn ￿ dw wlph |/ dqg lv htxdo wr }hur rwkhuzlvh1 Wkh
pdwul{ f lqfoxghv lqglfdwruv ri wkh frqglwlrq ri edqn ￿ dw wlph | dqg | ￿ &/ lqglfdwruv
ri wkh survshfwv ri wkh hfrqrplf hqylurqphqw lq zklfk wkh edqn rshudwhv/ dqg edqn vl}h
lqglfdwruv1 Lq dgglwlrq/ vxshuylvru| djhqf| gxpp| yduldeohv duh xvhg wr dffrxqw iru wkh
srvvlelolw| ri v|vwhpdwlf gl￿huhqfhv dfurvv djhqflhv/ hlwkhu lq vxshuylvru| vwdqgdugv ru lq
wkh txdolw| ri edqnv vxshuylvhg1
Iroorzlqj Shhn dqg Urvhqjuhq +4<<8e,/ wlph | uhihuv wr wkh h{dp gdwh wkdw uhvxowhg
lq wkh lpsrvlwlrq ri d ID dqg qrw wr wkh gdwh wkdw wkh dfwlrq ehfdph h￿hfwlyh +l1h1/
wkh vljq gdwh,1 Li wlph | zdv uhihuulqj wr wkh vljq gdwh/ wkh dqdo|vlv zrxog fdswxuh d
gl￿huhqw frqglwlrq +prvw suredeo| lpsuryhg, iurp wkh rqh wkdw wuljjhuhg lqwhuyhqwlrq
e| wkh edqn*v vxshuylvru1 Lq sduwlfxodu/ vxshuylvruv ghflgh wr lvvxh d ID edvhg rq wkh
lqirupdwlrq wkh| rewdlq gxulqj dq h{dplqdwlrq1 Krzhyhu/ IDv ehfrph h￿hfwlyh dw ohdvw
93 wr <3 gd|v diwhu wkh h{dp gdwh dqg pdq| ryhu d |hdu odwhu1 Gxulqj wklv lqwhulp shulrg/
wkh lqvwlwxwlrq nqrzv wkdw d ID lv jrlqj wr eh lvvxhg djdlqvw lw1 Khqfh/ lw lv h{shfwhg wr
vwduw lpsurylqj lwv frqglwlrq hyhq ehiruh wkh dfwlrq lv vljqhg1
Pruhryhu/ t￿c| grhv qrw lqfoxgh revhuydwlrqv ri edqnv wkdw dw wlph | zhuh douhdg|
xqghu d ID1 Vlqfh wkh irfxv lv rq wkh frqglwlrqv wkdw ghwhuplqh wkh lpsrvlwlrq ri d ID/
rqfh d edqn lv xqghu d ID/ lwv vxevhtxhqw revhuydwlrqv xqwlo wkh dfwlrq lv whuplqdwhg duh
gursshg1 Li d edqn lv douhdg| xqghu d ID/ lw fdq qrw uhfhlyh dqrwkhu dfwlrq ri wkh vdph
w|sh ehiruh wkh ￿uvw rqh lv whuplqdwhg1
<615 Gdwd Ghvfulswlrq
D srrohg wlph0vhulhv dqg furvv0vhfwlrqdo sdqho ri doo IGLF0lqvxuhg frpphufldo dqg vdy0
lqjv edqnv lq wkh X1V1 lv frqvwuxfwhg lq rughu wr hvwlpdwh htxdwlrq +4,1 Lq sduwlfxodu/
lqirupdwlrq froohfwhg iurp wkh ID grfxphqwv lv frpelqhg zlwk edqn0ohyho lqglfdwruv ri
￿qdqfldo shuirupdqfh dqg lqglfdwruv ri wkh djjuhjdwh dqg uhjlrqdo hfrqrp|1
61514 Irupdo Dfwlrqv
Wkh gdwdvhw fryhuv wkh shulrg 4<<3=L04<<;=LY1 Gdwd dydlodelolw| uhjduglqj wkh ghshqghqw
yduldeoh t￿c| ghwhuplqhv wkh vdpsoh*v vwduwlqj srlqw1 Vshfl￿fdoo|/ wkh gdwh ri wkh h{dplqd0
wlrq wkdw uhvxowhg lq wkh lpsrvlwlrq ri d ID lv qhfhvvdu| iru jhqhudwlqj t￿c|1 Wkhvh h{dp
gdwhv duh uhsruwhg lq wkh ID grfxphqwv/ zklfk kdyh ehhq glvforvhg rqo| vlqfh wkh odwh
4<;<1 Lq sduwlfxodu/ wkh Ilqdqfldo Lqvwlwxwlrqv Uhirup/ Uhfryhu|/ dqg Hqirufhphqw Dfw
+ILUUHD, ri 4<;< pdgh sxeolf doo fhdvh dqg ghvlvw rughuv +F)Gv, vljqhg diwhu Dxjxvw
</ 4<;<1 Wkh Fulph Frqwuro Dfw ri 4<<3 uhtxluhv glvforvxuh ri doo zulwwhq djuhhphqwv
+ZDv, vljqhg diwhu Qryhpehu 5</ 4<<31
Wr wdnh dgydqwdjh ri F)Gv lpsrvhg gxulqj 4<<3/ wkh vdpsoh ehjlqv lq 4<<3=L/ hyhq
li ZDv vljqhg sulru wr Qryhpehu 5</ 4<<3/ duh qrw dydlodeoh1 Wkh hvwlpdwlrq uhvxowv
zrxog kdyh ehhq eldvhg li edqnv wkdw uhfhlyhg d ZD dsshduhg lq wkh gdwd dv li wkh| glg
qrw +l1h1/ t￿c| htxdov 3 zkhq lw vkrxog htxdo 4,1 Iru wklv uhdvrq/ whuplqdwlrq grfxphqwv
duh xvhg wr lghqwli| lqvwlwxwlrqv wkdw uhfhlyhg d ZD dq| wlph ehwzhhq Mdqxdu| 4 dqg
Qryhpehu 5</ 4<<3146 Wkhvh edqnv duh wkhq gursshg iru wkh shulrg ehwzhhq 4<<3=L dqg
wkh whuplqdwlrq ri wkh dfwlrq1 Wkh vdph surfhgxuh lv xvhg wr lghqwli| dqg holplqdwh
dq| edqn wkdw hqwhuhg wkh vdpsoh shulrg zlwk d ID lq sodfh1 Lq dgglwlrq/ IDv lvvxhg
ehfdxvh ri ylrodwlrqv ri odzv dqg uhjxodwlrqv +dqg qrw ehfdxvh ri ghwhulrudwlqj ￿qdqfldo
frqglwlrqv, duh holplqdwhg1
Wdeoh 4 uhsruwv wkh qxpehu ri F)Gv dqg ZDv lvvxhg gxulqj wkh 4<<3=L04<<;=LY
46Wkh whuplqdwlrq grfxphqwv lqfoxgh wkh gdwh wkh dfwlrq zdv lpsrvhg +l1h1/ wkh vljq gdwh, dqg wkh
gdwh lw zdv whuplqdwhg1 Xqiruwxqdwho|/ h{dplqdwlrq gdwhv duh qrw uhsruwhg1
43shulrg1 Lqwhuhvwlqjo|/ ;9( ri wkh wrwdo 4346 IDv duh lpsrvhg ehwzhhq 4<<3 dqg 4<<6/
zkhq wkh edqnlqj lqgxvwu| idfhg rqh ri lwv zruvw fulvhv vlqfh wkh Juhdw Ghsuhvvlrq1
61515 Edqn0Ohyho Gdwd
Edqn0ohyho lqglfdwruv ri shuirupdqfh iru doo lqvxuhg frpphufldo dqg vdylqjv edqnv lq wkh
X1V1 duh frqvwuxfwhg xvlqj wkh Frqvrolgdwhg Uhsruwv ri Frqglwlrq dqg Lqfrph +nqrzq
dv wkh Fdoo Uhsruwv,/ dydlodeoh iurp wkh Ihghudo Uhvhuyh Edqn ri Fklfdjr1 Lq rughu wr
fuhdwh frqvlvwhqw wlph0vhulhv yduldeohv/ wklv gdwdvhw lqyroyhv d qxpehu ri fkdoohqjhv +h1j1/
ghdolqj zlwk phujhuv/ gh qryrv/ ￿vkhoo￿ edqnv/ dqg fkdqjhv ri gh￿qlwlrqv ryhu wlph,1 Wkh
gdwd dsshqgl{ ghvfulehv lq ghwdlo wkh phwkrgv xvhg wr ghdo zlwk wkhvh sureohpv1
Wkh lqglfdwruv xvhg wr fdswxuh wkh khdowk ri dq lqvwlwxwlrq fryhu wkh duhdv lq zklfk
h{dplqhuv edvh wkhlu hydoxdwlrqv +vhh Wdeoh 5 iru gh￿qlwlrqv dqg qrwdwlrq,1 Iru h{dpsoh/
vxshuylvruv ylhz fdslwdo dghtxdf| dv d nh| hohphqw lq uhgxflqj edqn ulvnv1 Edqnv qhhg
fdslwdo wr devrue srvvleoh ordq orvvhv dqg surylgh wkh qhfhvvdu| ixqgv iru h{sdqvlrq1 Lq
dgglwlrq/ kljkhu fdslwdo lqfuhdvhv wkh vwdnh ri vwrfnkroghuv lq wkh vdih dqg vrxqg rshudwlrq
ri d edqn/ uhgxflqj prudo kd}dug dvvrfldwhg zlwk ghsrvlw lqvxudqfh1 Wr hydoxdwh fdslwdo
dghtxdf|/ uhjxodwruv orrn dw wkuhh edvlf fdslwdo udwlrv= wlhu 4 fdslwdo wr ulvn0zhljkwhg
dvvhwv/ wrwdo fdslwdo wr ulvn0zhljkwhg dvvhwv/ dqg wlhu 4 fdslwdo wr dyhudjh dvvhwv1 Wkh
kljkhu duh wkhvh udwlrv/ wkh orzhu wkh suredelolw| ri uhfhlylqj d ID/ rwkhu wklqjv htxdo1
Wkh dvvhw txdolw| ri dq lqvwlwxwlrq lv hydoxdwhg zlwk uhvshfw wr wkh ghjuhh ri glyhu0
vl￿fdwlrq ri lwv ordq sruwirolr/ wkh vhyhulw| ri lwv fuhglw0ulvn sureohpv/ dqg wkh dghtxdf|
ri lwv ordq orvv uhvhuyhv1 Udwlrv ri sruwirolr frqfhqwudwlrqv lq ulvn| w|shv ri ordqv uh hfw
d srwhqwldo h{srvxuh wr h{fhvvlyh ulvn1 Iru lqvwdqfh/ li d sduwlfxodu vhfwru ri wkh hfrq0
rp| lv xqghu vwuhvv +h1j1/ uhdo hvwdwh,/ wkhq edqnv zlwk d ordq sruwirolr wkdw lv kljko|
frqfhqwudwhg lq wkdw vhfwru zloo idfh dq lqfuhdvhg suredelolw| ri idloxuh1 Wkh udwlr ri qrq0
shuiruplqj ordqv wr wrwdo ordqv +ru dvvhwv, surylghv dq lqglfdwru ri fxuuhqw dqg ixwxuh
fuhglw0ulvn sureohpv147 Wkh udwlr ri rwkhu uhdo hvwdwh rzqhg wr wrwdo ordqv uh hfwv sdvw
47Wkh qrqshuiruplqj ordqv vhulhv lv fdofxodwhg dv ordqv wkdw duh <3 ru pruh gd|v sdvw gxh soxv ordqv
wkdw duh lq d qrqdffuxdo vwdwxv1
44sureohpv zlwk fuhglw0ulvn148 Wkxv/ wkh kljkhu duh wkhvh udwlrv/ wkh kljkhu wkh suredelolw|
ri d ID1
Hduqlqjv udwlrv duh hydoxdwhg zlwk uhvshfw wr= wkhlu delolw| wr fryhu orvvhv dqg surylgh
dghtxdwh fdslwdo surwhfwlrq/ wkh txdolw| dqg frpsrvlwlrq ri qhw lqfrph/ dqg wkh ghjuhh
ri uholdqfh rq ixqgv vhqvlwlyh wr lqwhuhvw udwhv1 Iru h{dpsoh/ wkh uhwxuq rq dyhudjh dvvhwv
+ru rq dyhudjh htxlw|, fdswxuhv wkh delolw| ri dq lqvwlwxwlrq wr vxsso| dgglwlrqdo fdslwdo
dqg phhw srvvleoh orvvhv1 Wkhuhiruh/ wkh kljkhu duh wkhvh hduqlqjv udwlrv/ wkh orzhu wkh
suredelolw| ri uhfhlylqj d ID1
Wkh oltxlglw| ri dq lqvwlwxwlrq lv ghwhuplqhg lq uhodwlrq wr wkh pdwxulw| vwuxfwxuh ri
lwv dvvhwv dqg oldelolwlhv1 Wkh dydlodelolw| ri dvvhwv uhdglo| frqyhuwleoh lqwr fdvk dqg wkh
dffhvv wr prqh| pdunhwv ru rwkhu vrxufhv ri ixqgv surylgh d uhphg| wr wkh wudglwlrqdo
￿pdwxulw| plvpdwfk￿ ri d edqn*v dvvhwv dqg oldelolwlhv1 Wkh kljkhu lv wkh vkduh ri oltxlg
dvvhwv wr wrwdo dvvhwv/ wkh orzhu wkh suredelolw| ri uhfhlylqj d ID149 Lq frqwudvw/ xqvwdeoh
ru kljko| oltxlg ghsrvlwv +h1j1/ eurnhuhg ghsrvlwv, lqfuhdvh wkh suredelolw| ri d oltxlglw|
sureohp/ dqg wkhuhiruh lqfuhdvh wkh suredelolw| ri jhwwlqj d ID1
Wdeoh 6 frpsduhv wkh dyhudjh ulvn sur￿oh ri wkuhh jurxsv ri edqnv= l, edqnv qrw xqghu
d ID/ ll, edqnv dw wkh h{dp gdwh wkdw uhvxowhg lq d ID/ dqg lll, edqnv xqghu d ID dw
wkh wlph ri wkh whuplqdwlrq ri wkh dfwlrq1 Dv h{shfwhg/ edqnv kdyh d vljql￿fdqwo| zruvh
ulvn sur￿oh dw wkh wlph ri wkh h{dp wkh uhvxowhg lq d ID frpsduhg wr edqnv wkdw duh
qrw xqghu d ID1 Lq sduwlfxodu/ wkh| duh ohvv zhoo fdslwdol}hg/ ohvv sur￿wdeoh/ kdyh d ohvv
glyhuvl￿hg ordq sruwirolr/ dqg kdyh pruh oltxlg ghsrvlwv1 Pruhryhu/ d kljkhu vkduh ri
wkhlu ordqv lv qrqshuiruplqj dqg wkh| kdyh d orzhu ordq orvv uhvhuyhv udwlr1 Krzhyhu/
zkhq wkh dfwlrq lv whuplqdwhg/ wkhlu dyhudjh ulvn sur￿oh lv vljql￿fdqwo| lpsuryhg1
48Wkh rwkhu uhdo hvwdwh rzqhg vhulhv lv frpsrvhg ri uhdo hvwdwh froodwhudo iurp iruhforvhg ordqv1
49Oltxlg dvvhwv duh fdofxodwhg dv wkh vxp ri lqwhuhvw0ehdulqj edodqfhv gxh iurp ghsrvlwru| lqvwlwxwlrqv/
dyhudjh ihghudo ixqgv vrog/ vhfxulwlhv sxufkdvhg xqghu djuhhphqw wr uhvhoo/ dvvhwv khog lq wudglqj dffrxqwv
+qhw ri uhydoxdwlrq jdlqv,/ dqg wkh pdunhw ydoxh ri vhfxulwlhv ohvv wkh ydoxh ri sohgjhg vhfxulwlhv1
4561516 Pdfur0Ohyho Gdwd
D fuxfldo lqjuhglhqw iru hvwlpdwlqj htxdwlrq +4, lv d jrrg lqglfdwru ri wkh vwdqfh ri
prqhwdu| srolf|1 Xqiruwxqdwho|/ wkhuh lv qr jhqhudo frqvhqvxv lq wkh olwhudwxuh dv wr
zklfk yduldeoh lv wkh ehvw lqglfdwru1 Lq idfw/ gl￿huhqw yduldeohv kdyh ehhq sursrvhg/
vxfk dv wkh ihghudo ixqgv udwh/ qrq0eruurzhg uhvhuyhv/ dqg prqhwdu| djjuhjdwhv14: Vlqfh
wkh IHG*v rshudwlqj surfhgxuhv kdyh ydulhg ryhu wlph/ dq| vlqjoh lqglfdwru ri prqhwdu|
srolf| lv olnho| wr eh sureohpdwlf lq vrph shulrgv1 Dv Ehuqdqnh dqg Plkry +4<<8d, srlqw
rxw/ ￿wkh ihghudo ixqgv udwh/ zklfk zdv wkh ehvw lqglfdwru ri prqhwdu| srolf| sulru wr
4<:</ kdv ehfrph djdlq gxulqj wkh whqxuh ri Fkdlupdq Juhhqvsdq1 Krzhyhu/ wkh ixqgv
udwh zdv qrw qhfhvvdulo| d jrrg lqglfdwru ri srolf| gxulqj wkh hduo| wr plg04<;3*v111￿
Vlqfh wkh hpslulfdo h{huflvh lq wklv sdshu lv olplwhg wr wkh 4<<3v/ wkh ihghudo ixqgv
udwh lv xvhg1 Wkh Ihghudo Uhvhuyh Erdug ri Jryhuqruv uhohdvhv wkh ixqgv udwh dw erwk
gdlo| dqg prqwko| iuhtxhqflhv/ dprqj rwkhuv1 Wkh prqwko| vhulhv frqvlvwv ri wkh dyhudjh
ri wkh gdlo| ￿jxuhv gxulqj hdfk prqwk1 Khuh/ wkh prqwko| vhulhv lv frqyhuwhg lqwr d
txduwhuo| vhulhv xvlqj wkh revhuydwlrq iru wkh odvw prqwk ri hdfk txduwhu14; Lq wklv fdvh/
￿vslnhv￿ lq wkh ixqgv udwh +zklfk kdsshq rffdvlrqdoo| iru d gd| ru wzr gxh wr whpsrudu|
uhvhuyh frqglwlrqv, duh dyhudjhg rxw gxulqj wkh prqwk1
Lqglfdwruv ri wkh hfrqrplf hqylurqphqw duh xvhg wr frqwuro iru wkh h￿hfw ri wkh exvl0
qhvv f|foh rq wkh suredelolw| ri uhfhlylqj d ID1 Vshfl￿fdoo|/ uhdo Jurvv Grphvwlf Surgxfw/
dqg qdwlrqdo dqg vwdwh xqhpsor|phqw udwhv duh wdnhq uhvshfwlyho| iurp wkh Qdwlrqdo Lq0
frph dqg Surgxfw Dffrxqwv dqg wkh Exuhdx ri Oderu Vwdwlvwlfv1 Wkh gl￿huhqfh ehwzhhq
qdwlrqdo dqg vwdwh xqhpsor|phqw udwhv lv xvhg lq rughu wr fdswxuh wkh uhodwlyh frqglwlrq
ri wkh orfdo hfrqrp|1 Ilqdoo|/ d vhw ri uhjlrqdo gxpp| yduldeohv/ edvhg rq fhqvxv uhjlrqv/
lv hpsor|hg wr dffrxqw iru v|vwhpdwlf gl￿huhqfhv dfurvv uhjlrqv1
4:Vhh Ehuqdqnh dqg Plkry +4<<;, iru dq h{fhoohqw olwhudwxuh uhylhz rq phdvxulqj prqhwdu| srolf|1
4;Txduwhuo| dyhudjhv duh dovr xvhg wr lqyhvwljdwh urexvwqhvv1 Dv h{shfwhg/ wkh uhvxowv duh txdqwlwd0
wlyho| wkh vdph zlwk wkh uhvxowv uhsruwhg lq Vhfwlrq 71
467 Uhvxowv
Wdeoh 7 surylghv hvwlpdwlrq uhvxowv iru wkuhh gl￿huhqw vshfl￿fdwlrqv ri htxdwlrq +4,1 Wkh
￿uvw froxpq uhsruwv d ehqfkpdun uhjuhvvlrq1 Lw lqfoxghv edqn0ohyho lqglfdwruv ri ￿qdqfldo
shuirupdqfh/ dq lqglfdwru ri edqn vl}h/ gxpp| yduldeohv iru wkh edqn*v sulpdu| ihghudo
vxshuylvru/ dv zhoo dv uhjlrqdo dqg txduwhuo| wlph gxpplhv1 Doo hvwlpdwhg frh!flhqwv
rq lqglfdwruv ri edqn khdowk dqg vl}h duh vwdwlvwlfdoo| vljql￿fdqw dqg kdyh wkh h{shfwhg
vljq1 Wklv ehqfkpdun vshfl￿fdwlrq lv frpsdudeoh wr Shhn dqg Urvhqjuhq +4<<8e,/ zkr
h{dplqhg zkdw ghwhuplqhv wkh lpsrvlwlrq ri d ID xvlqj d vlplodu iudphzrun exw zlwkrxw
frqvlghulqj dq| prqhwdu| srolf| dvshfw ru gl￿huhqfhv dfurvv vxshuylvruv1 Wkh hvwlpdwlrq
uhvxowv iurp wklv ehqfkpdun vshfl￿fdwlrq duh lq idfw frqvlvwhqw zlwk wkh ￿qglqjv ri Shhn
dqg Urvhqjuhq +4<<8e,1
Wkh hvwlpdwhg frh!flhqwv rq wkh vxshuylvru| djhqf| gxpplhv duh vljql￿fdqw/ vxj0
jhvwlqj wkdw wkhuh duh v|vwhpdwlf gl￿huhqfhv dfurvv vxshuylvruv lq wrxjkqhvv/ vwdqgdugv/
ru hyhq lq wkh txdolw| ri edqnv vxshuylvhg qrw ixoo| fdswxuhg e| rwkhu uljkw0kdqg0vlgh
yduldeohv1 Vshfl￿fdoo|/ wkh hvwlpdwhg frh!flhqw rq wkh RFF gxpp| yduldeoh lv srvlwlyh/
vxjjhvwlqj wkdw edqnv vxshuylvhg e| wkh RFF duh pruh olnho| wr uhfhlyh d ID wkdq duh
edqnv vxshuylvhg e| wkh IHG/ rwkhu wklqjv htxdo1 Lq frqwudvw/ wkh qhjdwlyh hvwlpdwhg
frh!flhqw iru wkh IGLF gxpp| yduldeoh lqglfdwhv wkdw edqnv vxshuylvhg e| wkh IHG
duh pruh olnho| wr uhfhlyh d ID wkdq duh edqnv vxshuylvhg e| wkh IGLF1
Uhjlrqdo dqg txduwhuo| wlph gxpplhv duh xvhg wr fdswxuh wkh h￿hfwv ri wkh hfrqrplf
hqylurqphqw rq wkh suredelolw| ri uhfhlylqj d ID1 Krzhyhu/ wkhvh yduldeohv dffrxqw qrw
rqo| iru wkh exvlqhvv f|foh/ exw dovr iru dq|wklqj hovh wkdw ydulhv v|vwhpdwlfdoo| dfurvv
jhrjudsklfdo uhjlrqv dqg wlph1 Khqfh/ zkhq dq lqglfdwru ri prqhwdu| srolf| lv lqwur0
gxfhg lq froxpqv +5, +6,/ dqg +7, wkh txduwhuo| gxpp| yduldeohv duh uhsodfhg e| wkh
dqqxdo jurzwk udwh ri uhdo JGS dqg wkh gl￿huhqfh ehwzhhq vwdwh dqg qdwlrqdo udwhv ri
xqhpsor|phqw1
Vshfl￿fdoo|/ lq froxpq +5, wkh ihghudo ixqgv udwh lv dgghg lq rughu wr h{dplqh zkhwkhu
wkh vwdqfh ri prqhwdu| srolf| d￿hfwv wkh suredelolw| ri vxshuylvru| lqwhuyhqwlrq lq wurx0
47eohg edqnv1 Wkh hvwlpdwhg frh!flhqw rq wkh ihghudo ixqgv udwh lv qhjdwlyh dqg lqvljql￿0
fdqw1 Lw vhhpv wkdw diwhu frqwuroolqj iru wkh khdowk ri dq lqvwlwxwlrq/ wkh exvlqhvv f|foh/
wkh edqn vl}h/ dqg wkh vxshuylvru ri d edqn/ wkh suredelolw| ri d ID grhv qrw ghshqg rq
wkh vwdqfh ri prqhwdu| srolf|1
Krzhyhu/ zkhq wkh ihghudo ixqgv udwh lv lqwhudfwhg zlwk vxshuylvru| gxpp| yduldeohv
wr doorz iru gl￿huhqwldo h￿hfwv dfurvv vxshuylvruv +froxpq 6, dq lqwhuhvwlqj uhvxow hphujhv1
Prqhwdu| srolf| d￿hfwv wkh vxshuylvru| dfwlrqv ri wkh IHG/ exw grhv qrw d￿hfw wkh df0
wlrqv ri wkh rwkhu wzr djhqflhv1 Lq sduwlfxodu/ wkh hvwlpdwhg frh!flhqw rq wkh ihghudo
ixqgv udwh iru wkh IHG lv qhjdwlyh +0138:3, dqg kljko| vljql￿fdqw1 Lq frqwudvw/ wkh hvwl0
pdwhg frh!flhqwv iru wkh RFF dqg wkh IGLF duh kljko| lqvljql￿fdqw dqg dssur{lpdwho|
htxdo wr }hur +13378 iru wkh RFF dqg 13379 iru wkh IGLF,14<
Wr lqyhvwljdwh wkh urexvwqhvv ri wklv uhvxow zlwk uhvshfw wr lqglfdwruv ri wkh exvlqhvv
f|foh/ wkh jurzwk udwh ri uhdo JGS lv uhsodfhg e| wkh dqqxdo fkdqjh lq wkh udwh ri qdwlrqdo
xqhpsor|phqw lq Wdeoh 81 Wkh uhvxowv ri duh xqfkdqjhg1 Wkh hvwlpdwhg frh!flhqw rq
wkh ihghudo ixqgv udwh lv qhjdwlyh dqg kljko| vljql￿fdqw iru wkh IHG/ exw lv dssur{lpdwho|
}hur dqg lqvljql￿fdqw iru wkh rwkhu wzr vxshuylvruv1 Wklv ￿qglqj vxjjhvwv wkdw wkh IHG*v
prqhwdu| srolf| uhvsrqvlelolwlhv d￿hfw lwv uroh lq edqn vxshuylvlrq1 Vlqfh wkh ihghudo
ixqgv udwh pdwwhuv rqo| iru wkh IHG/ lw lv xqolnho| wkdw lw vlpso| fdswxuhv wkh h￿hfw ri
wkh exvlqhvv f|foh1 Li lw zdv slfnlqj xs wkh exvlqhvv f|foh/ lw zrxog kdyh ehhq vljql￿fdqw
iru doo wkuhh vxshuylvruv +pd|eh zlwk gl￿huhqw frh!flhqwv, dqg qrw mxvw iru wkh IHG1
Lq rughu wr lqyhvwljdwh wklv srvvlelolw|/ lqglfdwruv ri wkh exvlqhvv f|foh duh lqwhudfwhg
zlwk wkh vxshuylvru| gxpp| yduldeohv1 Lq wkh ￿uvw froxpq ri Wdeoh 9/ wkh jurzwk udwh ri
uhdo JGS lv lqwhudfwhg zlwk wkh IGLF/ wkh RFF/ dqg wkh IHG gxpp| yduldeohv1 Wkh
uhvxowv vxjjhvw wkdw wkh jurzwk udwh ri uhdo JGS pdwwhuv iru doo wkuhh vxshuylvruv dqg
qrw mxvw iru wkh IHG1 Wkh vdph lv wuxh iru wkh dqqxdo fkdqjh ri wkh qdwlrqdo udwh ri
4<Wklv uhvxow lv urexvw wr rwkhu lqglfdwruv ri prqhwdu| srolf| wkdw duh nqrzq wr shuirup zhoo gxulqj
wkh Juhhqvsdq shulrg +h1j1/ wkh wkuhh0prqwk wuhdvxu| eloo udwh dqg wkh vl{0prqwk ohvv wkh wkuhh0prqwk
wuhdvxu| eloo udwh,1 Wklv lv qrw vxusulvlqj vlqfh vkruw0whup lqwhuhvw udwhv duh kljko| fruuhodwhg zlwk hdfk
rwkhu1 Iru wklv uhdvrq dqg ehfdxvh ri vsdfh frqvwudlqwv/ wdeohv zlwk wkhvh uhvxowv duh qrw vkrzq/ exw duh
dydlodeoh xsrq uhtxhvw1
48xqhpsor|phqw lq froxpq +5,1 Lq dgglwlrq/ k|srwkhvlv whvwv uhmhfw dq| gl￿huhqwldo h￿hfw
dfurvv vxshuylvruv zlwk uhvshfw wr wkh exvlqhvv f|foh +l1h1/ wkh hvwlpdwhg frh!flhqwv rq
wkh lqwhudfwhg whupv duh qrw vwdwlvwlfdoo| gl￿huhqw iurp hdfk rwkhu,1 Wkhvh ￿qglqjv
uhlqirufh wkh hylghqfh surylghg e| Wdeohv 7 dqg 81 Vshfl￿fdoo|/ qrqh ri wkh exvlqhvv
f|foh lqglfdwruv h{klelw wkh fkdudfwhulvwlf ri wkh hvwlpdwhg frh!flhqwv rq wkh ixqgv udwh1
Doo hylghqfh vxjjhvwv wkdw wkh fhqwudo edqn*v prqhwdu| srolf| uhvsrqvlelolwlhv gr do0
whu lwv uroh lq edqn vxshuylvlrq/ dw ohdvw iru wkh X1V1 gxulqj wkh vdpsoh shulrg1 Wklv
lqwhusuhwdwlrq dvvxphv wkdw wkh fdxvdwlrq uxqv iurp prqhwdu| srolf| wr vxshuylvlrq dqg
qrw ylfh yhuvd1 Lq rwkhu zrugv/ wkh lqghshqghqw yduldeoh/ zklfk fdswxuhv wkh vwdqfh ri
prqhwdu| srolf|/ lv lqghhg h{rjhqrxv wr wkh ghshqghqw yduldeoh1 Vlqfh wkh dqdo|vlv xvhv
d plfur gdwdvhw/ lw lv qrw xquhdvrqdeoh wr dujxh wkdw lqwhuyhqwlrq lq d vlqjoh edqn frxog
qrw eh fdxvlqj fkdqjhv wr d qdwlrqdo yduldeoh vxfk dv wkh ixqgv udwh1
Wkh qh{w orjlfdo vwhs zrxog eh wr h{dplqh wkh qdwxuh ru gluhfwlrq ri wklv fdxvdo olqn1
Lq sduwlfxodu/ wkh qhjdwlyh vljq rq wkh frh!flhqw ri wkh ihghudo ixqgv udwh vxjjhvwv wkdw
zkhq wkh IHG lqfuhdvhv wkh ixqgv udwh/ lw ehfrphv ohvv vwulfw lq lwv edqn vxshuylvru|
uroh1 Rqh srvvleoh h{sodqdwlrq lv wkdw wkh IHG whqgv wr eh ohvv vwulfw rq vxshuylvlrq lq
rughu wr frpshqvdwh edqnv iru wkh h{wud suhvvxuh lw sxwv rq wkhp e| lqfuhdvlqj wkh ixqgv
udwh1 Dq lqfuhdvh lq wkh ixqgv udwh dfwv dv dq h{wud wd{ rq edqnv/ vlqfh lw lqfuhdvhv wkh
rssruwxqlw| frvw ri kroglqj qrq0lqwhuhvw0ehdulqj uhvhuyhv1 Pruhryhu/ jlyhq wkh pdwxulw|
plvpdwfk ehwzhhq wkh dvvhw dqg oldelolw| vlghv ri d edqn*v edodqfh vkhhw/ dq lqfuhdvh
lq wkh lqwhuhvw udwh d￿hfwv dgyhuvho| wkh qhw uhyhqxhv iurp lqwhuhvw ehdulqj dvvhwv dqg
oldelolwlhv/ dw ohdvw lq wkh vkruw0uxq +l1h1/ lw ghfuhdvhv wkh gl￿huhqfh ehwzhhq wkh lqwhuhvw
uhfhlyhg iurp ordqv dqg wkh lqwhuhvw sdlg wr ghsrvlwruv,1
Jlyhq wklv dgglwlrqdo suhvvxuh/ wkh IHG pljkw eh lqwhuhvwhg lq frpshqvdwlqj edqnv
hlwkhu ehfdxvh lw ylhzv wkhp dv lwv frqvwlwxhqf| ru ehfdxvh lw lv frqfhuqhg derxw wkh
plfur0vwdelolw| ri wkh ￿qdqfldo vhfwru1 Diwhu doo/ wkh IHG lv dovr uhvsrqvleoh iru pdlq0
wdlqlqj wkh vwdelolw| dqg wkh vprrwk ixqfwlrqlqj ri wkh ￿qdqfldo v|vwhp1 Lq dgglwlrq/ wkh
qhjdwlyh vljq rq wkh frh!flhqw ri wkh ihghudo ixqgv udwh lqglfdwhv wkh IHG lv qrw xvlqj
49lwv edqn vxshuylvru| uroh wr uhlqirufh wkh remhfwlyhv ri prqhwdu| srolf|1 Li lw zhuh/ wkh
ixqgv udwh zrxog hqwhu zlwk d srvlwlyh vljq +l1h1/ vxshuylvruv zrxog uhod{ wkhlu vxshuylvlrq
zkhq prqhwdu| srolf| lv h{sdqvlrqdu|,1
Dowkrxjk wkh glvfxvvlrq vr idu kdv irfxvhg rq wkh pdlq txhvwlrq ri lqwhuhvw￿ zkhwkhu
wkh IHG*v uhvsrqvlelolwlhv iru prqhwdu| srolf| d￿hfw lwv ehkdylru lq edqn vxshuylvlrq￿
Wdeohv 7/ 8/ dqg 9 frqwdlq rwkhu lqwhuhvwlqj ￿qglqjv1 Iru lqvwdqfh/ doo hvwlpdwhg frhi0
￿flhqwv rq lqglfdwruv ri ￿qdqfldo khdowk dqg edqn vl}h duh h{wuhpho| urexvw dfurvv doo
vshfl￿fdwlrqv zlwk uhvshfw wr wkhlu vljq/ pdjqlwxgh/ dqg vljql￿fdqfh1
Doo lqglfdwruv ri edqn khdowk duh kljko| vljql￿fdqw dqg hqwhu zlwk wkh h{shfwhg vljq
+l1h1/ wkh ehwwhu wkh ￿qdqfldo khdowk ri d edqn/ wkh orzhu wkh suredelolw| ri lqwhuyhqwlrq,1
Iru h{dpsoh/ wkh hvwlpdwhg frh!flhqwv rq wkh udwlrv ri wlhu 4 fdslwdo wr dyhudjh dvvhwv
+A￿eo￿*￿￿￿, dqg Wlhu 4 fdslwdo wr ulvn0zhljkwhg dvvhwv +A￿eo￿*-‘￿, duh qhjdwlyh/
lqglfdwlqj wkdw wkh kljkhu d edqn*v fdslwdo udwlrv/ wkh orzhu wkh suredelolw| ri d ID1
Wklv lv frqvlvwhqw zlwk wkh hpskdvlv sodfhg e| vxshuylvruv rq wkh fdslwdo dghtxdf| ri
edqnv1 Pruhryhu/ lw vhhpv wkdw h{dplqhuv edvh wkhlu hydoxdwlrqv qrw rqo| rq wkh fdslwdo
srvlwlrq ri d edqn dw d fhuwdlq srlqw lq wlph/ exw dovr rq lwv uhfhqw wuhqg1 Lq idfw/ wkh
hvwlpdwhg frh!flhqw rq wkh dqqxdo fkdqjh ri A￿eo￿*￿￿￿ lv qhjdwlyh/ vxjjhvwlqj wkdw wkh
suredelolw| ri d ID ghfuhdvhv dv wkh edqn*v fdslwdo srvlwlrq lpsuryhv1
Wkh dvvhw txdolw| ri dq lqvwlwxwlrq lv hydoxdwhg xvlqj wkuhh jhqhudo fkdudfwhulvwlfv ri
dvvhwv= wkh ghjuhh ri ordq glyhuvl￿fdwlrq/ lqglfdwruv ri sdvw dqg ixwxuh sureohpv zlwk
fuhglw0ulvn/ dqg wkh dghtxdf| ri ordq orvv uhvhuyhv1 Udwlrv ri sruwirolr frqfhqwudwlrqv
lq kljk0ulvn w|shv ri ordqv uh hfw d srwhqwldo h{srvxuh wr h{fhvvlyh ulvn1 Lq idfw/ wkh
hvwlpdwhg frh!flhqwv rq wkh udwlrv ri uhdo hvwdwh ordqv wr wrwdo ordqv +-.u*u,d q g
frpphufldo dqg lqgxvwuldo ordqv wr wrwdo ordqv +￿:U*u, duh srvlwlyh1
Wkh hvwlpdwhg frh!flhqwv rq rwkhu uhdo hvwdwh rzqhg wr wrwdo ordqv +￿-.￿*u, duh
srvlwlyh/ vlqfh wkh| fdswxuh sdvw sureohpv zlwk fuhglw0ulvn1 Qrqshuiruplqj ordqv wr wrwdo
ordqv +￿￿u*u, surylgh vrph lqglfdwlrq ri fxuuhqw dqg ixwxuh ordq sruwirolr sureohpv
dqg wkhuhiruh lqfuhdvh wkh suredelolw| ri d ID1 Krzhyhu/ wkh udwlr ri ordq orvv uhvhuyhv
4:wr wrwdo ordqv +uu-*u, frxog hqwhu hlwkhu zlwk d qhjdwlyh ru d srvlwlyh vljq1 D qhjdwlyh
vljq vkrxog eh h{shfwhg li uu-*u fdswxuhv wkh ghjuhh wr zklfk dq lqvwlwxwlrq wdnhv suh0
fdxwlrqv djdlqvw ixwxuh ordq orvvhv1 Krzhyhu/ d kljk uu-*u udwlr frxog eh dq lqglfdwru
ri juhdwhu wkdq qrupdo sureohpv zlwk qrqshuiruplqj ordqv dqg wkhuhiruh lqfuhdvh wkh
suredelolw| ri vxshuylvru| lqwhuyhqwlrq1 Lq idfw/ wkh hvwlpdwhg frh!flhqw rq uu-*u lv
srvlwlyh1 Shhn dqg Urvhqjuhq +4<<8e, uhsruw wkh vdph uhvxow1
Hduqlqjv udwlrv/ vxfk dv wkh uhwxuq rq dyhudjh dvvhwv +-*￿￿￿,/ lqglfdwh wkh delolw|
ri dq lqvwlwxwlrq wr vxsso| dgglwlrqdo fdslwdo dqg phhw srvvleoh orvvhv1 Wkxv/ wkh kljkhu
lv -*￿￿￿/ wkh orzhu wkh suredelolw| ri uhfhlylqj d ID1 Lq dgglwlrq/ xqvwdeoh ru kljko|
oltxlg ghsrvlwv/ vxfk dv eurnhuhg ghsrvlwv +￿g(*￿,/ lqfuhdvh wkh suredelolw| ri oltxlglw|
sureohpv dqg wkhuhiruh lqfuhdvh wkh suredelolw| ri vxshuylvru| lqwhuyhqwlrq1
Lq doo vshfl￿fdwlrqv/ edqn vl}h lv phdvxuhg xvlqj wkh orj ri wrwdo dvvhwv +*L} ￿rre|r,1
Lwv hvwlpdwhg frh!flhqw lv dozd|v qhjdwlyh dqg kljko| vljql￿fdqw/ lqglfdwlqj wkdw wkh
odujhu lv wkh edqn*v vl}h/ wkh orzhu lv wkh suredelolw| ri uhfhlylqj d ID1 Wklv uhvxow lv
frqvlvwhqw zlwk dw ohdvw wzr lqwhusuhwdwlrqv1 Rqh lv wkdw vxshuylvruv pd| lqwhuyhqh ohvv
lq eljjhu edqnv vlpso| ehfdxvh elj edqnv fdq devrue pruh ulvn +h1j1/ ehfdxvh ri ehwwhu
dffhvv wr fdslwdo pdunhwv,1 Wkh rwkhu lv wkdw elj edqnv pljkw eh ehwwhu deoh wr ￿fdswxuh￿
wkhlu vxshuylvruv1
8 Frqfoxvlrqv
Wklv sdshu h{dplqhv zkhwkhu dqg krz prqhwdu| srolf| uhvsrqvlelolwlhv d￿hfw wkh fhqwudo
edqn*v uroh dv d edqn vxshuylvru1 Wkh phwkrgrorj| dqg wkh gdwd hpsor|hg lpsuryh xsrq
suhylrxv vwxglhv lq dw ohdvw wzr zd|v1 Iluvw/ wkh sdshu hvfdshv wkh xvxdo fulwlflvpv ri
furvv0vhfwlrqdo vwxglhv e| olplwlqj wkh dqdo|vlv zlwklq d vlqjoh frxqwu|/ wkh X1V1 Ixuwkhu0
pruh/ wkh X1V1 edqn uhjxodwru| dqg vxshuylvru| v|vwhp lv lghdo ehfdxvh ri lwv vhjphqwhg
vwuxfwxuh1 Vhfrqg/ wkh frqvwuxfwlrq dqg xvh ri d xqltxh gdwdvhw rq irupdo uhjxodwru|
dfwlrqv doorzv d gluhfw whvw ri wkh ehkdylru ri edqn vxshuylvruv1
4;Wkh hvwlpdwlrq uhvxowv lqglfdwh wkdw wkh IHG*v prqhwdu| srolf| uhvsrqvlelolwlhv gr
dowhu lwv edqn vxshuylvru| uroh/ dw ohdvw iru wkh X1V1 gxulqj wkh vdpsoh shulrg dqg iru
wkh sduwlfxodu dvshfw ri edqn vxshuylvlrq h{dplqhg khuh1 Lq sduwlfxodu/ wkh vwdqfh ri
prqhwdu| srolf|/ dv fdswxuhg e| wkh ihghudo ixqgv udwh/ d￿hfwv wkh vxshuylvru| ehkdylru
ri wkh IHG/ exw grhv qrw d￿hfw wkh ehkdylru ri wkh rwkhu wzr djhqflhv1 Vlqfh wkh lqglfdwru
ri prqhwdu| srolf| pdwwhuv rqo| iru wkh IHG/ lw lv kljko| xqolnho| wkdw lw vlpso| fdswxuhv
wkh h￿hfw ri wkh exvlqhvv f|foh1 Krzhyhu/ wklv srvvlelolw| lv irupdoo| whvwhg e| h{dplqlqj
zkhwkhu dq| ri wkh ￿wudglwlrqdo￿ lqglfdwruv ri wkh exvlqhvv f|foh d￿hfw edqn vxshuylvlrq
lq wkh vdph zd| dv wkh ixqgv udwh grhv1 Lw wxuqv rxw wkdw lqglfdwruv ri wkh exvlqhvv f|foh/
vxfk dv wkh jurzwk udwh ri uhdo JGS dqg wkh fkdqjh lq wkh qdwlrqdo xqhpsor|phqw udwh/
pdwwhu iru doo wkuhh vxshuylvruv dqg qrw mxvw iru wkh IHG1 Khqfh/ wkh srvvlelolw| wkdw
wkh ixqgv udwh lv fdswxulqj vrph w|sh ri gl￿huhqwldo uhvsrqvh ri vxshuylvruv wrzdugv wkh
exvlqhvv f|foh lv vwurqjo| uhmhfwhg e| wkh gdwd1
Wkh qhjdwlyh vljq rq wkh hvwlpdwhg frh!flhqw rq wkh ihghudo ixqgv udwh vxjjhvwv wkdw
zkhq wkh IHG lqfuhdvhv wkh ihghudo ixqgv udwh/ lw ehfrphv ohvv vwulfw zlwk uhvshfw wr lwv
edqn vxshuylvru| uroh1 Rqh h{sodqdwlrq lv wkdw wkh IHG frpshqvdwhv edqnv iru wkh h{wud
suhvvxuh lw sxwv rq wkhp zkhq lw lqfuhdvhv wkh ixqgv udwh/ hlwkhu ehfdxvh lw ylhzv wkhp
dv lwv frqvwlwxhqf| ru ehfdxvh lw lv frqfhuqhg derxw wkh plfur0vwdelolw| ri wkh ￿qdqfldo
vhfwru1 Diwhu doo/ wkh IHG lv uhvsrqvleoh iru pdlqwdlqlqj wkh vwdelolw| dqg wkh vprrwk
ixqfwlrqlqj ri wkh ￿qdqfldo v|vwhp1 Wkh qhjdwlyh vljq rq wkh frh!flhqw ri wkh ihghudo
ixqgv udwh dovr lqglfdwhv wkdw wkh IHG lv qrw xvlqj lwv uroh lq edqn vxshuylvlrq wr uhlqirufh
wkh remhfwlyhv ri prqhwdu| srolf| +l1h1/ lw grhv qrw wu| wr jhw d ￿elj edqj iru wkh exfn￿,11
Dowkrxjk/ wkh dqdo|vlv dqg glvfxvvlrq vr idu irfxvhv h{foxvlyho| rq zkhwkhu dqg krz
prqhwdu| srolf| dowhuv wkh IHG*v ehkdylru lq edqn vxshuylvlrq/ lw lv zruwk qrwlqj wkdw
wklv vwxg| lv uhodwhg wr d pxfk eurdghu lvvxh1 Lq sduwlfxodu/ ryhu wkh |hduv/ pdmru
frq lfwv dqg glvdjuhhphqwv hphujhg dprqj wkh wkuhh djhqflhv +h1j1/ Urehuwvrq/ 4<99>
IGLF/ 4<<:,1 Wkh uhdvrq iru gl￿huhqfhv pljkw eh uhodwhg wr glvwlqfw lqfhqwlyhv lqkhuhqw
lq wkh vwuxfwxuh dqg dgglwlrqdo uhvsrqvlelolwlhv ri hdfk djhqf|1 Wkh RFF/ wkh IGLF/
4<dqg wkh IHG fdq eh wkrxjkw ri dv wkuhh hfrqrplf djhqwv pd{lpl}lqj gl￿huhqw remhfwlyh
ixqfwlrqv1 Zkloh wkh| duh hdfk uhvsrqvleoh iru surprwlqj ￿vdih dqg vrxqg￿ edqnlqj
sudfwlfhv hdfk djhqf| kdv dgglwlrqdo uhvsrqvlelolwlhv wkdw pljkw d￿hfw lwv uhjxodwru| dqg
vxshuylvru| uroh1 Wklv lv qrw wr vd| wkdw wkhvh duh qhfhvvdulo| ￿edg￿ remhfwlyhv1 Lq idfw/ d
sureohp zrxog dulvh rqo| li wkhlu lqvwlwxwlrqdo sulrulwlhv gl￿hu iurp wkrvh ri wkh vrflhw| dw
odujh1 Krzhyhu/ pruh uhvhdufk dorqj wkhvh olqhv lv qhfhvvdu| ehiruh zh duh lq d srvlwlrq wr
nqrz zkhwkhu wkh fxuuhqw vwuxfwxuh fuhdwhv vxerswlpdo remhfwlyhv iru hdfk rqh ri wkhvh
djhqflhv1
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56Gdwd Dsshqgl{
Wkh vdpsoh xvhg iru hvwlpdwlrq lv gudzq iurp wkh vhw ri doo lqvxuhg frpphufldo
dqg vdylqjv edqnv lq wkh X1V1 zkrvh Fdoo Uhsruwv vkrz wkdw wkh| kdyh srvlwlyh wrwdo
dvvhwv1 Krzhyhu/ frqvlvwhqw wlph0vhulhv yduldeohv duh rewdlqhg diwhu d vhulhv ri dgmxvwphqwv
wkdw lqyroyh ghdolqj zlwk phujhuv/ gh qryrv/ ￿vkhoo￿ edqnv/ dqg hvshfldoo| fkdqjhv ri
gh￿qlwlrqv ryhu wlph dqg2ru dfurvv vxshuylvruv1
Lq rughu wr dyrlg glvfrqwlqxlwlhv lq wkh vxuylylqj edqn*v lqglfdwruv ri ￿qdqfldo shuiru0
pdqfh/ zkhq wzr ru pruh edqnv phujh doo edqnv lqyroyhg lq d phujhu duh holplqdwhg iru
wkh txduwhu wkdw wkh phujhu rffxuv153 Vshfl￿fdoo|/ d gdwdvhw dydlodeoh iurp wkh Ihghudo
Uhvhuyh Edqn ri Fklfdjr lv xvhg lq rughu wr lghqwli| doo phujhuv dqg dftxlvlwlrqv wkdw
wrrn sodfh gxulqj wkh vwxg|*v vdpsoh shulrg1 Wklv gdwdvhw frqwdlqv lghqwl￿fdwlrq qxp0
ehuv iru wkh vxuylylqj dqg qrqvxuylylqj hqwlwlhv/ dv zhoo dv wkh gdwh zkhq wkh phujhu
ehfdph ohjdoo| h￿hfwlyh1 Krzhyhu/ wklv gdwh pd| qrw idoo zlwklq wkh txduwhu wkdw wkh
phujlqj hqwlwlhv mrlq wkhlu dffrxqwv +l1h1/ zkhq edqnv vwduw wr uhsruw mrlqwo|,1
Wkh lqirupdwlrq frqwdlqhg lq wklv gdwdvhw lv frpelqhg zlwk wkh Fdoo Uhsruw Gdwd
wr fdofxodwh wkh jurzwk udwh ri wkh vxuylylqj edqn*v wudqvdfwlrqv ghsrvlwv1 Vlqfh wklv
w|sh ri oldelolw| grhv qrw xvxdoo| ydu| vljql￿fdqwo| iurp txduwhu wr txduwhu/ lwv jurzwk
udwh lv xvhg wr lghqwli| dq| xqxvxdo mxps lq wkh gdwd1 Lq sduwlfxodu/ wkh jurzwk udwh
ri wkh wudqvdfwlrqv ghsrvlwv lv fdofxodwhg iru vl{ txduwhuv ehiruh dqg vl{ txduwhuv diwhu
wkh h￿hfwlyh gdwh ri wkh phujhu1 Pruhryhu/ wkh udwlr ri wkh vxuylylqj edqn*v wudqvdfwlrqv
ghsrvlwv ryhu wkh qrqvxuylylqj edqn*v wudqvdfwlrqv ghsrvlwv lv fdofxodwhg lq rughu wr kdyh
dq lqglfdwru ri wkh h{shfwhg vl}h ri wkh mxps1 Wklv udwlr lv gdwhg dw wkh qrqvxuylylqj
edqn*v odvw uhsruwlqj txduwhu1 Krzhyhu/ wkhuh duh fdvhv zkhuh wkh mxps lq wkh gdwd lv vr
vpdoo wkdw lw lv qrw fohdu zkhq wkh phujhu dfwxdoo| rffxuuhg1 Vlqfh wkh remhfwlyh ri wkh
h{huflvh lv wr holplqdwh rxwolhuv/ wkhvh fdvhv duh qrw uhdoo| d sureohp1
Wkh ￿uvw wzr |hduv ri gh qryr edqn revhuydwlrqv duh dovr rplwwhg/ vlqfh wkhlu fkdu0
dfwhulvwlfv duh qrw w|slfdo ri d ixoo| rshudwlrqdo edqn1 Olnh doo qhz yhqwxuhv/ wuxh gh
53Wkh vxuylylqj edqn*v edodqfh vkhhw lv wkh vxp ri lwv rzq edodqfh vkhhw dqg ri doo wkh rwkhu edqnv
lqyroyhg lq wkh phujhu1
57qryrv vwduw rxw zlwk xqxvxdoo| kljk ohyhov ri fdslwdo +￿qdqfhg pdlqo| wkurxjk htxlw|,/
orz ohyhov ri fruh ghsrvlwv/ dqg dq xqvhdvrqhg dqv xvxdoo| udslgo| jurzlqj ordq sruwirolr1
Wkh surfhgxuh hpsor|hg wr lghqwli| edqnv wkdw duh wuxo| gh qryr fdq eh ghvfulehg lq
wzr vwhsv1 Lq wkh ￿uvw vwhs/ d vhw ri srvvleoh gh qryr edqnv lv fuhdwhg1 Wklv vhw lqfoxghv
dq| hqwlw| zklfk uhsruwv gdwd dw wlph |c exw grhv qrw uhsruw dw wlph | ￿ ￿1 Krzhyhu/
wklv vhw lqfoxghv edqnv zklfk duh qrw qhfhvvdulo| gh qryr +l1h1/ qhz hqwlwlhv iruphg iurp
suh0h{lvwlqj edqnv,1 Wkxv/ lq vwhs wzr/ edqnv wkdw gr qrw h{klelw wkh fkdudfwhulvwlfv
ri gh qryr edqnv duh holplqdwhg iurp wkh vhw ri srvvleoh gh qryr edqnv +h1j1/ edqnv
zlwk srvlwlyh qrqshuiruplqj ordqv dw wkhlu ￿uvw uhsruwlqj txduwhu ru edqnv zlwk srvlwlyh
glylghqgv dw vrph srlqw gxulqj wkhlu ￿uvw uhsruwlqj |hdu,1
￿Vkhoo￿ edqnv duh dovr gursshg1 ￿Vkhoo￿ edqnv duh edqnv zklfk h{lvw dv d ohjdo hqwlw|
+dqg wkhuhiruh duh uhtxluhg wr ￿oh fdoo uhsruwv, exw duh qrw rshudwlrqdo lq wkh xvxdo
vhqvh1 Wkhvh duh xvxdoo| edqnv zlwk }hur ordqv ru zlwk d vpdoo dprxqw ri ordqv wkdw
grhv qrw fkdqjh vljql￿fdqwo| iurp txduwhu wr txduwhu1 Pruh jhqhudoo|/ edqnv zlwk wrwdo
ordqv ohvv wkdq 8( ri wkhlu wrwdo dvvhwv duh dovr holplqdwhg lq rughu wr hqvxuh d uhodwlyho|
krprjhqhrxv vhw ri edqnv1
Krzhyhu/ wkh prvw fkdoohqjlqj sduw ri wkh jhqhudo h￿ruw wr |lhog vhqvleoh wlph0vhulhv
gdwd lv ghdolqj zlwk fkdqjhv lq gh￿qlwlrqv ri yduldeohv ryhu wlph1 Wr frsh zlwk wklv
sureohp/ ￿Glfwlrqdu| ￿ohv￿ dydlodeoh iurp wkh Ihghudo Uhvhuyh Edqn ri Fklfdjr duh
xvhg1 Wkhvh ￿ohv surylgh ghwdlohg gh￿qlwlrqv iru doo yduldeohv frqwdlqhg lq wkh Fdoo
Uhsruw Gdwd/ dv zhoo dv lqirupdwlrq uhjduglqj fkdqjhv lq wkhvh gh￿qlwlrqv154 Dprqj doo
lqglfdwruv ri ￿qdqfldo shuirupdqfh/ wkh prvw frpsolfdwhg yduldeoh wr frqvwuxfw lv edqn
fdslwdo1 Krzhyhu/ lw lv dovr d nh| yduldeoh iru uhjxodwru| lqwhuyhqwlrq1 Khqfh/ doo fdslwdo
udwlrv xvhg duh frqvwuxfwhg dv wr h{dfwo| htxdo wkh phdvxuh jhqhudwhg e| hdfk ri wkh wkuhh
vxshuylvruv dw hdfk srlqw lq wlph155 D pruh ghwdlohg dsshqgl{ zlwk suhflvh gh￿qlwlrqv ri
doo yduldeohv xvhg lq wklv vwxg| lv dydlodeoh xsrq uhtxhvw1
54Wklv grfxphqw lv dydlodeoh dw kwws=22zzz1fklfdjrihg1ruj2hfrqrplfuhvhdufkdqggdwd2gdwd2
ekfgdwdedvh2glfwlrqdu|1fip
55Gxh wr wkh jhqhurxv khos ri Shjj| Jlooljdq dw wkh Ihghudo Uhvhuyh Edqn ri Ervwrq1
58Wdeoh 4= Irupdo Dfwlrqv- Lpsrvhg Gxulqj wkh Shulrg 4<<304<<;
Qxpehu ri Irupdo Dfwlrqv
4<<3 4<<4 4<<5 4<<6 4<<7 4<<8 4<<9 4<<: 4<<; Wrwdo
597 685 4<; 8; 77 47 4; 63 68 4346
Irupdo Dfwlrqv dv d ( ri wrwdo edqnv xqghu vxshuylvru ￿ dw wlph |
4<<3 4<<4 4<<5 4<<6 4<<7 4<<8 4<<9 4<<: 4<<;
RFF 61;5 71;5 615: 1<8 188 165 166 1:7 1<4
IHG 1;8 6135 41;7 18: 1;< 1;7 164 1<7 175
IGLF 4184 514: 4143 168 163 13< 143 148 149
- Lqfoxghv fhdvh dqg ghvlvw rughuv dqg zulwwhq djuhhphqwv1
59Wdeoh 5= Gh￿qlwlrqv dqg Qrwdwlrq1
Edqn0Ohyho Lqglfdwruv ri Ilqdqfldo Shuirupdqfh
Fdslwdo Dghtxdf| Wlhu 4 Fdslwdo wr Ulvn0Zhljkwhg Dvvhwv Wlhu42UZD
Wlhu 4 Fdslwdo wr Dyhudjh Dvvhwv Wlhu42DyD
Wrwdo fdslwdo wr Ulvn0Zhljkwhg Dvvhwv WF2UZD
Dvvhw Txdolw| Uhdo Hvwdwh Ordqv wr Wrwdo Ordqv UHO2O
Frpphufldo ) Lqgxvwuldo Ordqv wr Wrwdo Ordqv F)L2O
Rwkhu Uhdo Hvwdwh Rzqhg wr Wrwdo Ordqv RUHR2O
Qrqshuiruplqj Ordqv wr Wrwdo Ordqv QSO2O
Ordq Orvv Uhvhuyhv wr Wrwdo Dvvhwv OOU2D
Ordq Orvv Uhvhuyhv wr Wrwdo Ordqv OOU2O
Dvvhw Oltxlglw| Oltxlg Dvvhwv wr Wrwdo Dvvhwv OD2D
Eurnhuhg Ghsrvlwv wr Wrwdo Dvvhwv ENG2D
Hduqlqjv Udwlrv Uhwxuq rq Dyhudjh Dvvhwv U2DyD
Uhwxuq rq Dyhudjh Htxlw| U2DyH
Ordq Orvv Surylvlrqv wr Dyhudjh Dvvhwv OOS2DyD
Qhw Ordq Orvvhv wr Dyhudjh Ordqv QOO2DyD
R￿0Edodqfh Vkhhw Qrq0lqwhuhvw lqfrph wr Wrwdo Lqwhuhvw Lqfrph QLL2WLL
Edqn Vl}h Orj ri Wrwdo Dvvhwv OrjDvvhwv
Vxshuylvru Vshfl￿f Yduldeohv
Gxpp| yduldeoh iru edqnv vxshuylvhg e| wkh RFF RFF
Gxpp| yduldeoh iru edqnv vxshuylvhg e| wkh IGLF IGLF
Ihghudo Ixqgv Udwh Ihg1 Ixqgv
Lqglfdwruv ri wkh Hfrqrplf Hqylurqphqw
Dqqxdo Jurzwk Udwh ri Uhdo JGS CEUJGS￿
Vwdwh Xqhpso1 Udwh 0 Qdwlrqdo Xqhpso1 Udwh Vxqh0Qxqh
Fkdqjh ri wkh Qdwlrqdo Udwh ri Xqhpsor|phqw {Qxqh
5:Wdeoh 6= Dyhudjh Ulvn0Sur￿oh ri Wkuhh Jurxsv ri Edqnv Gxulqj 4<<30<;
Fdslwdo Dghtxdf| Qr ID Vwduw ID Hqg ID





































































































Wrwdo qxpehu ri revhuydwlrqv 69<;88 4346 <3<
Qrwhv= Qr ID= edqnv qrw xqghu d ID> Vwduw ID= edqnv dw wkh wlph ri wkh h{dp wkdw uhvxowhg lq d
ID> Hqg ID= edqnv dw wkh wlph ri wkh whuplqdwlrq ri wkh ID1 Vwdqgdug ghyldwlrqv lq sduhqwkhvlv1
5;Wdeoh 7= Wkh H￿hfw ri Prqhwdu| Srolf| rq wkh Suredelolw| ri Jhwwlqj d ID







































































































































Uhjlrqdo gxpplhv Lqfoxghg Lqfoxghg Lqfoxghg
Txduwhuo| gxpplhv Lqfoxghg Qrw lqfoxghg Qrw lqfoxghg
Revhuydwlrqv 68:567 68:567 68:567
Orj olnholkrrg 07::516< 07;:5137 07;7:189
Svhxgr U2 315;:4 315:55 315:69
- ghqrwhv vljql￿fdqfh dw wkh 4(> -- 8(> dqg --- 43( ohyho1 Urexvw vwdqgdug huuruv lq sduhqwkhvlv1
5<Wdeoh 8= Wkh H￿hfw ri Prqhwdu| Srolf| rq wkh Suredelolw| ri Jhwwlqj d ID




















































































































































Uhjlrqdo gxpplhv Lqfoxghg Lqfoxghg Lqfoxghg
Revhuydwlrqv 68:567 68:567 68:567
Orj olnholkrrg 07;8314: 07;7:189 07;7:163
Svhxgr U2 315:88 315:8< 315:8<
- ghqrwhv vljql￿fdqfh dw wkh 4(> -- 8(> dqg --- 43( ohyho1 Urexvw vwdqgdug huuruv lq sduhqwkhvlv1














































































































Uhjlrqdo gxpplhv Lqfoxghg Lqfoxghg
Revhuydwlrqv 68:567 68:567
Svhxgr U2 315:55 315:89
- ghqrwhv vljql￿fdqfh dw 4(> -- 8(> dqg --- 43(1 Urexvw vwdqg1 huuruv lq sduhqwkhvlv
64